UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, .. 20460

QFFICE OF
CHEMICAL SAFETY AND
POLLUTION PREVENTION

March 29, 2016

Dicamba. Bridging Data Demonstrating DGA (diglveolamine), BAPMA (NN-Bis-{3-
aminopropyly methvlamineg) and DETA (dicthyienetriamine) Salt Produet Equivalency, and
the Independent Laboratory Validation of the BASF Method Developed for Determining
[Dicamba Residues i Crops. Abbreviated Residue Chemistry Review.

L PC Cade: 100094 DP Bareode: D420R6S & D429964
| Deeision Moo 463710 Registration No 324-382 & T964-GUL
Petition No.t NA Regulatory Action: RI70 New Food-Use Registrations
Risk Assessment Tvpes NA Case N, D063
TER Moo NA CAS Noo: 1918-00-9
MERID MNos.: 40379301-49379303 40 CFR: 5180227
FROM: Peter Savoia, Chemist - T P !
Risk Assessment Branch V. *"vii
Health Effects Division (7309P) Py
THRU; William D, Wassell, Chemist z’%’\v"vg 4 éf f?’ﬁﬁﬁfff ¢
David Hrdy, Senior Seientist i b8 5 ‘;:“i“i% =
Chemistry Science Advisory € mmui {ChemSAL) ’
Health Effects Division (75099}
and
Michael 8. Metzger, Branch Chief
RAB V/VIE
Health Effects Division (75099)
TO: William AL Irwin, Risk Assessor

Risk Assessment Branch V/VI
Health Effects Diviston (7309P)

And
Kathryn Montague, Risk Manager
Grant Rowland, Risk Manager Reviewer
Herbicide Branch
Registration Division (73058}

Executive Summary

The BASF Corporation has submitted bridging data to support the requested new use registration of its
Engenia herbicide, 8 NN-Bis-(3-aminopropyl) methylamine (BAPMA) salt formulation of dicamba.
The proposed Engenia label {EPA Reg. No. 7969-GUL)Y has been revised 1o reflect current application
requirements and to include its use on dicamba/glufosinate-tolerant cotton and dicamba-tolerant
soyhean, Dicamba is & selective benzoic acid herbicide used for controlling weeds prior to their
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emergence. 1t s available for use in either acid or salt forms with registered uses being maintained on

awide variety of crop and lvestock commaodities. In support of this request, bridging data for pasture
grasses, wheat, field corn, and sovbeans were provided 1o demonstrate equivalency of residues on
conventional crops ;muiz;w from the BAPMA salt product with respect 1o the f’ii’“%‘{i,i"éxi

diglveolamine (DGA) sult Included in the bridging data wee vesults for snother new formulation of
divamba vontaining diethvienctriamine {DETA) salt which are also presented in this summary,
Registration of the DETA formulation of dicwraba i3 not being requested at this time and 1o proposed
product label has been provided with these data for evaluation. For the use of the BAPMA product on
dicamba/glufosinate-tolerant cotton and dicamba-tolerant sovbewn, BASF has obtained a.i mited right
to cite the relevant Monsanto data dev eloped for thedr dighveolamine salt M16%1 Herbicide
formulation (EPA Reg, No. 324-3872) for this application. An independent laboratory validation of the
liguid chromatography/mass spectrometer/mass spectrometer {LOMSMS ) method, BASE Methad
20902, used for analvzing the feld trial samples in the bridging studies is also included for
agsessment, This memoe summarizes the regulatory conclusions following review of these data.

Regulutory Recommendations

To support registration of the new BAPMA salt formulation of dicanby, side-by-side field tials on
ILE’}Z" sentative crops were made to show product equivaleney. Bridging studies provided for pasture
grasses, wheat, feld corn, and sovbeany show that the average cm’uhimd restdues of dicamba are
similar in the various end-use products tested with all results falling well below established tolerance
Huts, Provided the label 15 amended as speeified below, there are no residue chomistry
considerations that would preclude registration of the new BAPMA salt formulation of dicunba.
included in the bridging dats are results for another new dicamba end-use product formulated as s
DETA salt soluble hgquid concentrate (8L Comparable residues were obtained for the DETA
iwmuhmnu but use of this product has not been requested. Subsequently, when regstration of the
“TA product is sought, these bridging data ave sufficiont to support its use but a proposed Jabel must
¢ provided o the Ageney for review. In regaed 1o the assessment of BASE Analytical Mathod
DUS02, HED determines it 1o be adeguate for the wlerance enforcement of crops pending that the
editorial revisions recommended by the independent validation Inboratory are addressed.

ot

A human-health risk assessment is fortheoming,

8601200 Dhrections for Lise

An amended Section B is reguired noting that no more than two (2} post-emergence applications may
he made past the first open boll stage when treating dicamba-tolerant cotton is allowed.

Backgrouml

Chemical Identiny

The chemical identity of the dicamba residues of concern which include the dicamba parent compound
and the S-hydroxy dicamba and 3.6-dichlorosalicylic acid metabolites are presented below in Table 1,
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Fable 1.

Test Compound Nomenclature: Dicamba and its Residues of Concern.

Compraind

Commion pame

Picwmby

Company experimental name

MON F1900

FLIPAL mame

Je-dichlord-geanisic aad or o-dichlore-2omethoxvbenruic acid

LAS name

Io-dichlora-2-muethoxyhreto ackd

CAN vopsiry mauber

1918-00-9 {dicarnba 46idy, 14040-70-1 {dighveolaning salty or $3404-28-7 (monostharoluning
sal}

End-gae product

Clarity® Herblelder SE fornufation containing 4t avigal

Compound

Common nam

S-Hvdrogse-dicamba

Uompany experimenial mame

SO0 dicamba

FUPAC/UAS nams

2 3dichioro-3-hydroxy-G-mudthoxybonenio seid

CAS registry number

THOO-30-2

Componisl

Cormion name

DORA: 3,6-dichhrosaliovic acid

Company giperimental nans

MON 32708

HIPACT AR ngme

3 6-dichivre-3-hvdroxybenrole acid

CAS registry by

3401-80-7

The DGA and BAPMA salts are counter ions used in the formulation of popular herbicide end-use
praducts such as dicamba. The physiochemical properties of the DGA and BAPMA salts are presented in

Table 2.
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Table 2. Physiochemical Properties of the DGA and BAPMA Salts.!

Phys/Chem Properties BGA BAPMS
Structarg - - . . -
u His N P ,' o B _»,«*"’ '\’x\\ o 7 ‘\\"v::". g b )\‘\.\,‘ "a - \)\\-\‘
T T e 5 ' .
e ingt
Chemical Name disthviene ghveol moncamine M N-Big-(R-aminopropyl)

methylamine

CAS Mo 429:00-6

Molecolar Wi {(g/mol) 108514

Lop Kow -1. 8860

BP (°C) 324

AP {0 13.94 5

VP (o Had 0.0246 {Antoine) 3 {)42:\ (Lsram;

Witer Sol (mg/1) 1E+DG6 -

Henry's Law Cone, 2. 13E-01 atm

25%

Los Kog 774 9.4

A:rl‘hﬂ ife {Hrg I8 .83

I 10

0.3 4.5

ws fir BAFMA wnd DOA Salis Using The Bximstions Progrints averfaed for Windows B Suned

Detailed Discussion

Pesticide Use Pattern/Directions for Lise

The Engenia Herbicide (EPA Reg. No. 7969-GLILY is a new BAPMA salt formulation of the dicamba
nerbicide developed by the BASF Corporation. It is an SL product proposed for use in treating
conventional crops, as well as dicamba/glufosinate-tolerant cotion and dicamba-tolerant sovbean. This
end-use pwduu contains 48,38% active ingredient in the form of the BAPMA salt of dicamba
(equivalent to 5.0 1b ae/gal). The proposed BAPMA label depicts the same patiern of use found on the
labels of the many other registered salts of dicamba which allows growers great flexibility for
application to control weeds when cultivating crops. Table 3 provides a summary of the use directions
taken directly from the proposed BAPMA product label,

Table 3, Summary of Directions for Use of the Engenia 5.0 Ib ae/sal SL Herbicide Formulation
of Dicamba (EPA Reg, No, T969-GULL
Apyplication. Max. Max. Max, Combined RTE PHE Use Directions and
Timing. Type, Applic, No. Seasonal Max. fdaysy | (days) Limitationg?
amd Equip. Rale Applic. | Applic Keasonal
(b ae'/a) per Rate Applic. Rate
| Season | (IbaefA) {lhaelA)
Asparagos
Postsgingrgones 3 N {16 MNat H § - Apply iy combinating
; with glyphosate { Rowsdap),
= Dyeonot barvest 24 howrs
1) 2 after rentment,
2 ’ - Do nnd use i the
t?inmdmm Coachulla Valloy of (U4
Treapment)
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Table 3. Summary of Directions for Use of the Engenia 5.8 1b aefgal 8L Herbicide Formulation
of Dieamba (EPA Reg. No. 7959401 1),
Application. e, Max, R, Coambined BT PHI Lise Directions and
Timing, Type, | Applic, Mo Heasval My, {daysy | {daysd Limiationy’
and Equip. Rate Applic. | Applic Seasopal
{ihap'ia) per Hate Applic. Rate
Season | {Ihanid) {ih ge/A)
Corn feld, seed, silaze) and Popearn
- vy
midsnid with
other herhivide produts,
Cotton {non-dicamba-tolerant)
§.2% {L28 KA K
amad § e
ather By
iy fotorval botore
planting.
Cotton {dicamby/clufosinate-tolaant)
Proegmergones b 1.4 8 14 7
4.8 N 18 e ,
apply alandn 5
HIL AL
Civass Crown Tor Seed
Y NS RE NA WA 3734 Appdy with reconnnended
s seyseediing
rostrboions; 3
Hyed A sppbivatd
duys for 1.0 ha
i applications,
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Abbrevisted Bosidue Chemistty Review D3P Do 13429858
Table 3. Summuary of Directions for Use of the Engenia 5.4 I ae/gal 8L Herbivide Formulation
of Dicamba (EPA Reg. No. 796480115,

Application, Max, Max. B, Combhined RT¥ PHE Lise Directions and
Timing, Tyvpe, Applic, M Seasvual M, {davsy | {duys) Limitations!

and Equip, Rate Applie. | Applic. Seasonal
{ih ae'2A) per Rate Appliv, Rate
Seasen | (b aefAd (i ae/A)
Pasture, Hay, Rinecland, sod Farmstead (non-cropland)
3 HE RS BA MNA A

applivations,

i3
oy pnwasted
e anid prevention of
: sprowgts of cut tre
RIS « Apply '
CHAOEY
11 3 N& o3 k) fiaes M5

fafury
- Foljsw st
forions: 7 days

Cirain {Barley, Oats, Tritleale & Wheat)
34 MA KS 3

O Bt Ta oL
- Apphication in
rapid growth ma
TV L0
3o ot app
sl fov

o
&
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PP No D42OR6E

FTable 3.

Rummury of Birections for
of Pieamba {EPA Ree. No. 795U

é} *

Lise of the Engenia 3.8 b ne/gal 51 Herbicide Formulation

Apphivation. Max. Mhax. Aax. {ombined R PHY Lise Divections and
Timing, Tvpe, Applie, Nu, Seasunad Max. jdavey ¢ {dayy Limitations’

and Equip. Hate Applie. | Applie. Seaxonal

{Hrael/A) per Rate Applic. Rate
Segson | (s {1 serd)
Sorehum
.25 i3 3 HE
§\*a>«:~;§~<:3‘;m;‘ga:ﬁt~:?. A e in poriods of
Broaduast rapid growth tigy result in
teaporary crop feaning,
gan {non-diosmba-tolorant)

day proe

28

il
v Interval
Prosharves L 3
Sovhean {dicambadolerant)
Ky HWE b4 24 i
Hroadoast .
et appd
s bad
3 3 Lo
reatmends by
spsbicsion.
- P ot apply with
gpwnoniym containing
additives.
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Table 3. Summary of Directions for Use of the Engenia 5.0 Ib aefgal SL Herbicide Formulation
of BHeamba (EPA Rep, Mo, T965-G1LL
Application. Bax. Riax, May. Combined R PHE Use Directioas and
Timing, Type, | Applie, Nes. Sensonul Max. {days) | (days) Limsitations
antt Equip. Rute Applic. | Applic. Seasonal

{Ib aul/a) per Rate Applic. Rate

Seuson | {1hae'A) {ih aelA)
Sugarcans

CYRON0T, HES NX 24 NA MR 87

CHRCTY 10 man
fikelibood of Srop njury,

Farmstead Tur! faon-crophand ) and Sod Parms
ixi s 1 Y NN Nk

Hronideast Hr gy

g sl

ae o Agid ) alenis
ERTE = Re<Trastm e
= PrecHarvest Interval

e Crap Cnl Concentrate; MBCr= Methyisted Seed Ol
Nt Specified

MA = Ned Applicable

Concluvions. The proposed use directions for the now BAPMA salt formulution of dicamba are
adequate to allow evaluation of the submitted residue data. The resicdhse data provided examine the
a divamba using post-emergenee broad

h
vs that later post-emergence treatments give much higher

residues then those made af earlier growth stages. Following the pattern of late season use
demonsirated by the feld trial data, no more than two (2) post-emergence applications may be made
afier the first open boll stage when treating dicamba-tolerant cotton, Theretore, the BAPMA produc
fabel must be amended to include this restriction since the data provided only support this pattern of
use. A proposed label was not provided in support of the data included for the new DETA sali
formulation of dicamba. Although registration of the DETA product s not being sought, a proposed

fabel must be provided 10 the Ageney for review when Hs registration is subsequently requested.

sy
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Methods

DER Reference 4937938 dordoc DAmadviival Methods for Plant Matrices)

The BASF Corporation has submiited an independent laboratory validstion (1LVY of the LO/ME/A
method used for analyvzing the field trial sampley in the hrid“inn studies. This method 1s titled, BASK
Apalvtical Method D0902: The Determination of Residues of Dicamba (BAS 183 H) and s
Metabolite, S-Hydroxy-IHeamba in Corp Matrices Using LOMEMS, 1t was previously reviewed as a
data collection method used to acquire crop feld rind date for corn (DIT3378, A, Kamel, 04730722013},
The validated Bt of qmmmgmm {(LOOY &3&., termined 18 the lowest fevel of method validation
(LEMVY s reported 1o be f# U1 ppm for both dicamba analyvies in all com matrices, The current 1LY
studdy was performed by ADPEN Laboratories, Ine, using samples of untreated corn grain and stover
fortified with dicamby and 3 5.311 dicamba each at .01 and 1.0 ppm {LOQ and 100x LOQL

For this method, homogenized crop samples are heated with 1N HCT at 90 2C for ~43 minutes, The
extract is cooled 1o room temperature and filtered, then adjusted to volume with water. An aliquot of
the extract 1s adjusted 1o pH 9-10 with concentrated NH.OH, x-'m"tg-:\zif‘i ard adjusted to pH 34 with
concentrated formic acid, x_v‘;,e;imm chioride is added, and the extract 18 partitioned twice with
hewanerethyl acetste {111, vivy followed by centrifugation. The fm;zinnf* o LR aﬁmm zx redt
drvness undm’ nitrogen, §§*u‘s reconstituted in mothanolowater {1 ; MS.
The precursor/product fon transitions monitored for dicamba uraumkd imm aixn same fon Fragment
13 189 gmi we a.: 2188 wi"’»% *'1 md 32 § § ;{} 8 hc m}mpe asﬁ m- : i""i ‘?3} §~'wwea-'m' i’izrf‘:s:

1o

4 QmIi}{ 7. md ”’ (} ‘) ~~~~~~ 9 ’? {hs: h: 51 st mi tw 1sitions is mummml im q%,lle.m'it‘cﬁ.lun pur puwu
:-;uu‘i the second and third set of transitions are monitored for confirmatory purposes. The confirmatory
ion transition may be gx%mﬁ 'fbr qmmimiima ‘éf ‘i nie '&WE?CQQ are i‘mmd s;s*’ 2‘1 t‘iw -*gmmzimtim im';
rransition. The methog
equivalents. Quanti ,
conversion factor of b *és:’i:’* (MW umxzim 221

"% ‘&‘» f}ii ziaa:amiw 3 s’? {?4
i all, the ILV resulted in seceptable mean recoverios ranging from 77.9-93,1% oblained for the
analysis of corn graim and stover after the first tial. Contact with the sponsaor was not required. The
validating laboratory did not identify any critical steps except to make several editorial
recommendations and suggestions. The 1LV laboratory reperted that the method procedure could be
completed 1 8 hours (1 calendar dav for a set of 12 samples each, without sounting the overnight
LOMMEMS annlyvsis time, The method is suttable for additional number of samples, which may be

taken through the procedure at one time.

Conchusions: The LY N method vsed forar iy the field tinal samples in the bridging studies
has undergone successtul 1LV study, In prior proficiency testing, aceceptable method validation data
were obtained in com muatrices fortitied wi{i‘ r 4 mixed standard of dicamba and 3-OH dicamba
dﬁkqllxilfﬁ in bracketing expected residues (D373378, AL Kamel, 04/30/2013), i%u,wzm the method vses
acid hydrolvsis procedures similar to those umd in the established enforcement methods,
radiovalidation data are not required for verification of extraction effiviency (48001 303 . derdocy.
Following the criteria specified in the Tolerance Method Validation checkiist (S0P No, ACB 019,
Revision 1.0% BASF Aaalvical Method DO meets these conditions depioting the suitability of an
enforcement methodology. 1t is detatled in its approach using an established instrumental technigue
and common laboratory procedures 1o perform sample analvsis. Test results are considered 1o be
sufficient as ilustrated by the supporting chromatograms and caleulations provided in the supporting
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data @"zxiﬁmi%ﬁzémw Pen §m<f edrtorial revisions recommended by the independent validation laboratory,
HED determines the BASE method 0 be adeguate for the wlerance enforcement of crops.

Bridging Data

The BASF Corporation has submitted field mal data Tor dicamba on pasture grass, wheat, field corn,
and sovbean., These studies were made o demonstrate the equivalency of the new 4 th aefgal (480 ¢
gLy DETA salt (BAR 183 UYH)y and 5 1b ao/gal {600 g ao/L) BAPMA salt (BAS 183 WHBH SL
formutations of dicamba, Four (4) Beld wials were conducted with each crop in the United States
during the 2010 growing season. They were made as side-by-side bridging trinls along with the
Clarity Herbicide (EPA Rep, Mo 7968-1374) which 1s g repistered 4 1 sed/gad (480 g s/l
dighveolamine ,<_I}{..z,zfx} salt (BAS 183-093 81 formulation of dicamba. Fach trigl site consisted of o
untreated plot (Plot 1) and three side-by-side treated plots (Plots 2, 3, and 4). For study, the three
treated test plots generally received post-emergence broadeast treatment made at the maxinmum
application rate using one of the three SL formudations of dicamba, The minimum PHI was followed
for harvesting. The residues of concern for com, grasses and wheat, Le. dicamba and is 3.6-dichloro-
S-hyvdrowvbenroie acid (5-OH dicamba) metabolite, were measured. The residues of concemn infon
sovbeans, Le dicamba, 3-OH dicambs and 3.6-dichlorosaliovlic acid {DUSAY were measured as well.
Total mmium exprossed as parent eguivalents are repor

Py

betow,

DER Beference: 49379302 derdou {Magnitude of dwe Rosidoe in Pasture Grasses; Formudation Bridging Study)

Eha four (4} field wials Tor pasture prass were conducted in North American Free Trade Agreement

! -&3 T f&; {srm g f oneg 3 {?*% E ‘izmi am E%a%&m 25 } “\ '&2{) am% %?" b trial each on Tall Fescue

1 Pach weated plot recetved
one 'mihn %}zns.mi;m.:si szgﬁ.imxz;s_;n. at &.?383«%&.32 i%} avid ;;uzw-&icz?zz ﬁ;a,._, \ {3 A0-115 kg acha) using one
of the three SL formulations of dicamba, Applications were made using ground equipment, in spray
volumes of 20 gal/A (185193 L) of water. A nonfonie surfactant (NIS) was added w spray
mixtures for cach trial. Samples of grass forape and hay were harvested at PHIs of 0, 7, 14, 21, 2§/ 29,
and 36 days. Samples of hay were allowed o dry in the field for 227 days, In the FL trial, samples of

o

forage from Plot 2 were collected 0-3 days afler cutting.

The field trial samples were stored frozen a maximum of 328 davs {10.8 months} for forage and 337
s {111 months) for hay from harvest 1o extraction, Samples were g ed for the dicamba parent
st :s~{‘é§--¥ aiic*-%m%‘a;:z z’»z;:@i{iiu'-“s »:ﬁz"‘wmw:m x*%ihia 3 e‘isw: »z:::=§‘s3x§r;"m:i.i<m\ Adeguate storage stability data are

dav

The grass samples were analyzed for residues of dicamba and its 5-OH dicamba metabolite using
E : -'I"% ;‘m—zthz‘xii P "’E R »'% ”'3{"‘?5"'; which ix‘ bused upon BASE Method DOB02 with minor ﬂmdi Ei;:aiim‘zza.

sjunetion with ﬁ*zs‘:: LSS

¢ & ptate for data collection. Fortification levels for the
concurrent method recovery analyses were adequate in bracketing the expected m‘:s;fﬁuf: tevels within
an order of magninude. Cuantifeble residues of 3-0H dicamba %‘&"t’:fiﬁ‘ comverted to parent equivalents
by the registrant using molecular weight conversion factor of (1.9325.
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Following the side-by-side testing performed 1o compare the DETA and BAPMA end-use products to
the registered DGA formulation, residue levels were found to be similar in the raw agricultural
commadities (RACS) of pasture grass {Table 4). Atthe 21-day PHI following the labeled grazing and
having restrictions required for applications of up 1o 1.0 b ae/A, the average combined residues in
grass forage and hay were found to be comparable for each product. In grass forage, the average
combined residues were 26.12 ppm for the DGA salt, 19.84 for the DETA salt, and 21.81 ppm 1’{}1’ the
BAPMA salt. The average combined residues in grass hay were 33,11 ppm for the DGA salt, 28.26
ppm for the DETA salt, and 32.20 ppm for the BAPMA salt. In the residue decline trials. combined
residues of dicamba and the 5-OH dicamba metabolite were observed o decrease with increasing PHis
m/on forage and hay.

Table 4. Sunmmary of Residues from Grass Field Trials with Dicamba,
Forrmulations | Tosal ’x;m zmmn Rae PHI #! Combined Rmz&m\ {ppr pasent eguivalen(s)
{days) Min? : HAFTY | Median® | Mean® | 81
Grass Forage
4 T anigal. {L483-1.01 21 4 1233 43.3% 12.5% 1 4300 2432 1 2602 1558
IHIACSL [1.10-1.14]
4 s pedpud 0998101 4 .50 33,30 763 3228 WRL ] I9EY L
TTAS F112-1.14])
0.992-1.02 4 *17 34,71 944 3350 3245 1 2181 1159
FLTE-1.33]
Gigasa Hay
(.983-1.01 21 4 1954 3502 2452 | 3283 3301 R 1237
[1.10-1.14]
(3.998-1.41 4 19,32 SR 1 2000 ¢ 4T 3RIG | 30W 1209
[1.12-1.14]
(992102 |4 1949 FR3T 1 2026 1 4733 322G 0§ 3305 ) 1Lz
4PN HM [111-1.15] ] ‘

Vs by of Sl triads

o n!:z? nimber of sampleos,

averages. LAFT = lowest averipe ficld wial, HAFT = highest average Beld irigl, SIr = standard devistion,
AFT, HAFT, median. niean, and standird devistion, valves < LOQ are assumied 1o heat the LOG LT ppmk

For wmpumlm s tb

Wheat

DER Relerencer 49379303 derdoc {OMagninnde of the Residue i Wheat; Fonnulation Bridging Stwdy)

The four (4} field tials for wheat were conducted in NAFTA Growing Zones 5 {IA and MN, 2 trials),
7NE, 1 oial), and 11 (WA, 1 trial}. Each veated plot received one preplant soil application at 0.123-
0.132 1b acid equivalent {ae VA (0.138-0.148 kg ac’ha) followed by iwo foliar broadcast applications at
(1.241-0.262 1b ac/Adapplication (0.270-0.293 kg ac’ha/application). The sccond application was made
at the six-leal growth stage, 31-45 days after the preplant application. I}Me was a 530~ to 68-day
retreatment interval (RT1) between the Sm:tmd and third foliar applications. Applications were made
using ground equipment, in spray volumes of ~14-20 gal/A (128-188 L/ha) of water. A NIS was
'u;idu;l o spray mixtures for cach trigl. The Imdi application rates achieved for study were 0.306-0.388
b ae/A (0.410-0.434 kg ai‘ha) for wheat forage and hay and 0.615-0.650 1b ac/A (0.689-0.724 kg
actha) for grain and straw. Samples of wheat forage and hay were harvested at a PHIE of 7 days after
the second application. Hay was allowed to dry in the field for 3-8 days after harvest. Samples of
wheat grain and straw were harvested at a PHI of 6-7 days after ihe third application.
The field residue samples were stored frozen a maximum of 310 dayvs (10.2 months) for forage, 307
days (10.1 months) for hay, 996 days (32.8 months) for gran, and 960 days {(31.6 months) tor straw
from harvest o extraction. Samples were analvzed for the dicamba parent and 3-OH dicamba residues
of concern within 0-16 davs of extraction. Adequate storage stability data are available to show that
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residues of dicamba and 3-0H dicamba are stable during frozen storage infon wheat forage and hay
for up 1o 238 and 283 davs (8.5 and 9.3 months), respectively, as well as m field corn forage, siage.
sran, and fodder for up 10 2 vears, respectively (1317699, O Ohinger, 1220720053,

The wheat samples were analyvzed for residues of huanm dm} m »()H dicamba metabolite by
LCIMESIMS analysis mmv B X%} ’\izyﬂmd I}ih,‘ j SN, 973441y with munor
modifications. The zd 1o be .01 ppm i’m‘ all the
dicamba analytes in g,&h X%‘Zﬁfd.{ WA, Hm zmmx-zi was verid md pr; vy zmmu in conjunction with the
grass sample analvsis o demonstrate it was adequate for data eollection. Fortification levels for the
concurrent method recovery analyses were adequate in bracketing the expected residue levels within
an order of magniiude, Quantifiable residues of 3-0H dicamba WETe LY eried to parent eguivalents
by the registrant using molecular weight conversion factor of 0.9325

Following the side-by-side testing performed to compare the DETA and BAPMA end-use produets to
the registered DGA formulation. residue levels were found 1o be similar in wheat RACs {Table 51OAL
the 7-day PHI following the labeled grazing and baying restrictions required for applications of up o
0.5 1 the average combined residues iy wheat forage and hay were a:i“ﬁ"t}g%ﬁhlhit for cach product.
I wheat forage, the sverage combined residues were 310 ppm for the DOA salt, .77 ppm for the
DETA salt, and 445 ppm for the BAPM, ’% salt. The gverage combined residues in wh*“ﬁ hay were
P28 ppm for the DOGA salt, 112 ppm for the DETA salt, and 10.5 ppm for the BAPMA salt. At the
day “HE required for the harvesting of grain, combined residues were (1.668 ppry for the DGA salt,
(L3359 ppm for the DETA salt, and 0.334 ppm for the BAPMA salt. Tn wheat straw at the 7-day PHI,
eombined residues were 15.2 ppm for the DGA salt, 10.1 ppm for the DETA salt, and 8.4 ppm for the
BAPMA salt. No residue decline trials were conducted for wheat.

Powey

Table 3 ‘sumnmr\ st i&e&mdaw feony Whest Field Trials with ihmmm
Formudation Apaads Pr 5t o SRISY
fdays) Bbin, Sdean’ gy
H i 3.9 [N 4.4 540 1.36
7 & 371 5.0 4,32 54 4,04 477 {1,445
b & 53 3,73 T i x28 1.55 145 {334 ]
Whent Flay
T 4 213 AR B HE 2.8 § 41
7 3 &35 R fuh £33 124 11,2 3.2%
7 4 .33 14,2 .36 1A% 1L 103 s
Wheut (s
7 3 RN {7 HEH I £.73 3893 ee8 |« 7Y
-7 4 SRR LG8 L HLOBME L 0863 £ 343 359 {3 346
H-7 4 SOURIT 9Ny | SN0eTe | G003 RT3 438
W Sraw

Page 12 0f 17

ED_005172C_00001705-00012



DHoamba Abbrevisted Residoe Chemistry Review [P bo, D4Z9EAR

Table 5, Summary of Reddues from Whest Field Trials av;gh Dic 3;';;%}3,

Fopnnilation ’s§§ i

Min M st Median® | Boan® ] 8D

4 (.33 320 783 37 R 152 i1
4 572 279 iRi X G038 HERE Hi
4 3.7 2445 483 83 ERENS 124 8.4

fodd winl, S = wandand slovistion.
wned to be ot the LOGHELUT ppesd,

Field Com
DER Reference: 49379304 derdoe (Magnitude of the Residue in Field Cory: Formulation Bridging Study)

The four (4 field wials for field corn were conducied in NAFTA Growing Zone 5 (JA, and MNS T trial
gach, and NE; 2 tigds). Fach treated plot recetved one preplant soil app Ezmzmn at 0.489-0.515 b acid
cquivalent (aeyA (08481377 kg se/hal followed by two foliar br mﬁ it applications made at D482
0508 1h av/A (D 540-0.569 kp av/ha) and 0.242-0. 262 1h ae/A {12714 ?.f.“% kg sedhal respectively,
The second application was made at the V3 {BBCH 13} growth siage ‘i“f 23 days alter the preplant
apphcation, The third application was made atthe V7-V9 {BBCH 18) growth stage with an 18- o 34-
day RT1 between the seeond and third foliar applications. Applications were made using ground
m;n;iipmmt in spray volumes of ~15-20 gal/A (139-190 L/ha) of water, A NIS was added to spray
m ixtures for cach wial, The total application rates achieved for amdx was 122-1.28 th ae/A (1.37-1 .43
kg acthal. Samples of com forage were harvested at o PHI of 43-32 davs and samples of corn grain

anad stover were harvested at a PHI of 90-99 davs after the last foliar applivation,

The field residue samp sles were stored frozen o maximum of 374 davs (18,9 months) for forage, 538
days (17.7 months} for grain, and 347 davs {178 months) for stover from harvest 1o extraction,
Sumples were analyeed for the dicamba parent and 3-OH dicamba residues of concern on the same
day of extraction. Adeguate storage stability data are available to show that residues of dicamba and
5-OH dicamba are stable during frozen storage for up to 2 vears infon feld corn forage, silage, grain,
and fodder (D317699, C. Olinger, 1272002005, '

iha freld corn samples were analyzed for residues of dicamba and s 508 dicsmba metabolite using
MS method PSLRAGOS which is based upon BASF Method DO902 with minor madilications,
The LOG of the method detenined as the LLMY is reported 1o be 0.01 ppm for all the dicamba
analyvtes i each corn matrix, The method was verified prior 1o and in conjunction with the grass
sample analysis to demonstrate it was adeguate for data collection, Fortification levels for the
concurrent method recovery analyses were adeguate in bracketing the expected residue levels within
an prder of magnitude. Quantifiable residues of 3-OH digamba were. converted 1o parent equivalents
by the registrant using molecular weight conversion facior of 0.9325

Tosinn

iﬁff;_}éit;w-*mg the side-by-side testing performed (o compare the DETA and BAPMA end-use prodocts w
the registered DOA formulation, residue levels were found 1o be similar in com RAGs (Table 61 At
PHI of 43-52 davs for the harvesting of corn forsge, average combined residues in this RAC were
0371 ppm for the DOA salt, 0.361 for the DETA sa im and (0.415 for the BAPMA salt. Atthe PHI of
SB0-94 davs, average u)xia%‘nmd residuey inccorn grain were 0.0207 ppm for the DGA salt, 0.02 ppm for

Page 13 of 17
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Y sl In oo stover, average combined residues were
% salt, and 0266 for the BAPMA salt No residue

the DETA salt and .02 ppm for the BAPY
0208 for the DOA salt, 0238 ppm for the €
decline trials were condugted for ficld com.

Table b, Sunmmr}s- of ';E%t%idm*% from Corn Field Trials with Dicamba.

Formulntion n! Combinest Ress 1m s ey pasrend coguivalentsy
L8 H Bax.t ' i Muan® | S0

Loen Forage

4 IR MR L AT 0 BEAG
4352 § 4327 el alsd

3

Table 6. Summary of Residues from Corn Field Trink with Dicamba,

Formulation | Tolal Apy ﬁmmm Baw ! PHI o Combined Residugs (ppns parent egulvalens)
(i {days) Mins | Max® | OLAFTY D HAFT | Median® | Moan® | 8D

4352 4 SRR L 63 480 LS D

R 4 ST DGR

G- 4 {32 EXi X1 ¥4 SRR 3482 i A
G134 4 SOAYE TN =002 FE0an0s R 002§ ans

Lopen Sover

G- 4 (433 1 R gHEKD | en4ln {017 B208 | 0158
GiaEE 4 SEREERG L ARG P oRBlEB | e HIR DGO B EN R O B T
B 4 G R £ EERCEE T B s T O B £
¢ flebd tial ¥ §2H£§ AL ERE S L ﬁugif 5?’5&'{5 S0 = wtandand deviatio
wid devi; ei;ur wiglues < LAHY surmed e st the LOQ {000 ppm}

The four (43 fleld trinds for Beld com wer 3{NE, MN, SIL and
Ia: 1 nal each), Each treated plot recerv “gi T prc;’:iml wzi ;ﬁg‘lp%; {té&m at 14810523 thacid
equivalent (ae¥ A (0.339-0.586 kg ac/ha) Tollowed by vne foliar broadeast zz;ﬂplwammz at 0.965-1.02 Th
ae/A (108115 kg ae/had made at a 119 1o 183-day RTL Applications were made using gr oumi
«,agumzmm in spray volumes of ~19-23 gal/A (181-211 Lha) of water, A NIS was added w spray
mixgures for each wial, Samples of sov bmv fornge and hay were harvested at the VO (BRCOH 16)
CrOwW ih xmwg t@i’a» IR &;,,_. ; K‘E zim g@}ﬁg‘}iam zzp;}? cation 0% aimzmi:xa ’ §s%« registrant indivated that bay

i vhean seed were harvested ata

i

he mmi :;ig'sgfriiwimn i'a'i?i,-i':« ‘ai&»i ieved for study weore 9.481-
A {1.63-1.73 ke

&

E**i%--i’.i (}.‘? dcm «,ﬁ{iﬁr {Eze,-: ia.simr & 3p‘mmmn. 1
0,523 T ae/A (0.539-0.386 kg ae/ha) for sovbean forage and hay and 145134 {b s

hany for seed.
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The field residue samples were stored frozen a maximum of 957 days {31.5 months) for forage, 962
days (31.6 months) for hay, and 872 davs (28.7 months) for seed from harvest to extraction.  Samples
were analyzed for the dicamba parent. 5-0H dicamba, and dichlorosalicyelic acid (DCSA) residues of
coneern within 1-17 dayvs of extraction. Adequate storage stability data are available 1o show the
stability of residues of dicamba and DCSA during frozen storage for up to 4 months infon soybean
forage along with dicamba and 5-OH dicamba for upto 2 yvears infon field corn forage. silage, grain,
and fodder (D317699, C. Olinger, 12/20/2003). Although the available storage stability data for
DCSA do not support the storage durations incurred Tor this study, s chemical structure is similar to
the parent compound and likewise can be concluded  be stable in frozen storage prior o analysis.

The soybean samples were analyzed for residucs of dicamba, and the 5-OH dicamba and DCSA
metabolites by LOC/MS/MS analysis using BASF Method DO902 with minor modifications. The LOQ
of the method determined as the LLMV is reported to be 0.01 ppm for cach analyte in the soybean
seed matrix. An LOQ of 0.05 ppm is reported for each analvte in the sovbean forage and hay
matrices, The method was verified prior fo and in conjunction with the grass sample analysis o
demonstrate it was adequate for data collection. Fortification levels for the concurrent method
recovery analyses were adequate in bracketing the expected residue fevels within an order of
magnitude. Quantifiable residues of DCSA md 5-0OH dicamba were conv m'wd o parent equivalents
by the registrant using molecular weight conversion factor of 1.068 and 5, respectively.

Following the side-by-side testing perfornied to compare the DETA and BAPMA end-use products ©
the r g.g,:sia,.md. DGA formulation, residue levels were found to be similar in sovbean RACs (Table 7).
Ata PHI of 7-days required for the harvesting of sovbean seed, average combined residues in thig
RAC were 1.51 ppm for the DUA salt, 1.77 ppm for the DETA salt, and 0,409 ppm for the BAPMA
salt. At the PHI of 66-78 days, average combined residues in sovbean forage were 0,15 ppm for the
DGAL DETA and BAPMA salts. For sovbean hay collected at a PHI of 74-78 days, combined
residues were also <0.15 ppm for the DGA, DETA. and BAPMA salts. No residue decline trials were
conducted for sovbeans.

Table 7. Summary of Residues from Sovhean Field Trials with Dicamba.

Formulation: | Totsl Ap pimatwtf Rater} PHI ' Combined Restdues {(ppm pavent cuuivalenis)
(b aefA {days) Min® M | RAFT D HAFTY | Median® | Mean® | SIF
Soyboan Forage
480704555 IR E R I ={1,15 SE1IS EO ES T 5 <113 13 .13 A
10.3387-0, 5398
; ¢ £, B30, 3¢ fh-T8 1 3 2R B ST I AT 5 LS iz 013 WA
DETA 8L .34 35-0,56
51 ae/ga 848730 G678 1 3 «{r 15 SSER B R B <315 s {13 WA
BAPNMA RL ¢ (0346105862
Sovbean Hay
480704993 T4 O3 <{},18 S SO BT B <113 013 913 MA
74-78 3 <R ES LSRN B A <ik13 0,45 {13 NA
74-78 E i3 LRI s A kLS L U B N&
Sovhvan Sead
LASGT-1.5227 7 4 f-.{}.{b 627 1 <008 582 0937 I rE?
FLA2U0-1 7006
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Table 7. Summary of Residues from Sovhean F:eid Trials with Dicamba.
Formulation | Totd Apphcation Rate ] PHI o' Combined Residues (ppm mms:rwumzicms}
;.:bé A {tavs) sim® | Mt | LAFT ' Midian® | Mean® | SE°
33
PARKE-15048 7 4 <4301 T4 L3 #1844 {1147 [t 3.38
[1.6344- 1 f:\{wi
PaAS41-1.3403 7 4 <R 2,77 SRR {42 30922 1 0409 | anT?
{16296~ ¥ f,’l{al_f

= t‘L»ﬂ‘hLF\‘f m,ia trials.

st average field trial, HAFT = highes el trial, SB = standard deviation

based on mr-u'iai Z ' §
. and standard deviation, valaes < LOC are assumed (o boal the LOU ELES ppoy for

sutation of the LabT,

Conclusions: The crop field trial data generated in the bridging studies are supported by adequate
storage stability data, concurrent recoveries and a validated data scquisition method. The design of
these studies are sufficient in their scope for conducting side-by-side comparison of the new salt
tormulations of dicamba. ht L;ppmprwci% used a representative crop approach for demonstrating
comparable use on numerous crops. The bridging studies were g:,a,nutiﬂ made by post-emergence
broadeast treatment at the maximum application rate following the minimum PHI using one of the
three SL formulations of dicamba.  All samples acquired for study were analyzed using an adequate
analytical method with the incurred storage intervals appropriately being supported by available
stability data. Tnall, average combined residues of dicamba were found to be similar infon pasture
grass, small grains, field corn, popeorn, and sovbean RACs with the results obtained fulling well
below established tolerance limits, The residue decline trials pu)‘ummi on pasture grass forage and
hay show that the combined residues of dicamba will decrease with an increasing PHIL Based on these
results, the use of the BASFE salt of dicamba on asparagus, proso millet, sorghum, and cotton will be
supported as well,
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Dricambs [PO Codde 1080941 BASE Carporation

B.5.2.1 Analytical Methods for Plant Matrices (Anpex 1A 4.3, Annex 1A 5.3)
B.5.2.1.1 Post-Registration Method (Enforcement)

Document 1D MREID No, 4937931

Repuort: Perez, R, and Peres, 5. (2009} Independent Method Validation of BASE

Analvtical Method D092 “The Determination of Residues of Dicamba
{HAS 183H) and Iis abolite, S-Hyvdroxy Dicamba in Corn Matrices in
' ot ‘%” %3»%%? fumber 337999, BASE Rep. Doc, Mo
¢ Study Number ADPEN-ZR9-903-0320
: "’. thw szudx ;ms:*g sared by BASE Crop Protection. 81 p.
Guidelines: EPA QOCSPP Harmonized Test Guideline 86001340 Residue Analytical
Method (August 1996)
PMRA Regulatory Directive DIR9R-02 — Residue Chemisiry Guidelines,
Eé%s:f&:ﬁ,izﬁm 3 — Residue Analvtical Method
¥ NCO 825000hey. 7 O304
OECT Guidance Document an Pesticide Residue

Analvtical Methods

GLP Compliance:  No deviations from regulatory requirements were reported which would
have an impact on the validity of the study.

Acceptabiliby: The study is considered scientifically acceptlable. The acceptability of th
study Tor regulatory purposes is addmﬁsm in the fortheoming ULS. EPA
Residue Chemistry Summary Document, DPE D429868.

Evaluator: Peter Savoia, Chemist,
Registration Action Branch V/VIFHealth Effects Division

1%

EXECUTIVE SUMMARY

BASY Corporation has subnitted the results of an independent laboratory validation (1LV) of o
high performance i;qmﬁ chromatography enforcement method with tandem mass spect f(mmu}
detection {LOMSMS), BASE Analvrcal Method DO9O2, for the determination of residues of
dicmmba and metaboli ziz: S-hvdroxy dicamba (5-0H deamba) ivon com 3‘2‘1&?%‘@&3 o Eha; ms: i‘:s{}s;% is
Q‘i&i%%iﬂ{i “BASF Analviiea] Method D002 The Determination of ?‘J‘f*’ﬁﬁ{h@i&“ 3

PR3 H)y und s Metal solite, §- Hydroxy-Dicamba in Corn Matrices Using W

previously reviewed ax g data collection method 1n conjunction with erop izs,,kﬁ i{ gl *"i‘a.m '%'m
sweet comn. Adeguate method validation d‘m and deseriptions of the method !mw been
submitted previously (see MRID 48001303; DP# 373378, A, Kamel, 4307133 The validated
lirnit of quantitation (LOQ); determined as Ew fowest level of method x-’sﬁ%e;:mmm, AMVYis 0.0
ppon for both analvies in all corn mairices.

The 1LV of BASE Method DO was conducted by ADPEN Laboratories, Inc. (lacksonville,
FLY using swmples of untreated com grain and stover fortified with dicambe and 5-0OH dicamba
gach at 007 and L ppen (LOQ and 100y LK

EPA MRID 8 4937950
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The 1LY was successful on the first trial; recoveries at both fortification levels for dicamba and
S-0H dicamba were within the acceptable range of 70-120% for corn grain and stover. Contact

Adth the sponsor was not required. The validating laboratory did not identity any critical sleps
except to muke some minor editorial changes to the technical procedures of the method.

The 1LV laboratory reported that the method procedure could be completed in 8 howrs {1
calendar duy) foraset of 12 mxm; sles each, without counting the overnight LOY & analysis
time. The method s suitable for additional number of samples, which may betaken through t hg
procedure ut one time,

I. Principle of the Method: BASF Analytical Method DO902

BASTE Analvtical Method D902 was previously reviewed as a data collection method in
conjunction with crop feld wial data for sweet com. Adeguate method validation dat and
deseriptions of the method have been submitied previpusly (see MRID ABO01303; DP# 373378,
AL Ramel, 430713

Brietly, homogenized samples are heated with 1 N HChat <90 °C for 45 minutes. The exiragct
is cooled 1o room temperature and filtered, then adjusted 1o volume with water. An aliquot o the
extract is adjusted 1o pH 910 with concentrated NHLOH, vortexed. and adjusted to pH 3-4 with
concentrated formic acid. Sodium chiloride 15 added, and the extract is partitioned twice with
hexanerethyl acetate (11 wivi followed by contrifugation. The resulting organie phase 18
reduced 1o dry fess under mitrogen, then reconstituted in methanobwater (10:90, viv) for analysls
by LOMS/ME. The validated LOQ: determined as the LLMY is 0.01 ppm for both analytes in
all corn :malrn,;,:.‘_. The reported mit of detection {LODY) 15 0,05 ng/ml., the lowest standard
mjected.

Table B3.2.1.1-1. Summary Parameters for the Post-Registration Ansivtics] Maethod for the Analysis of
Dicambse Restdues in Corw Graln and Stover

Mo applicahls

. Specificity

The LOA

1S method is highly selective for both the guantitation and confirmation of
dicamba and S-OH dicamba. Analysis of controd samples resulted in no significant signals at the
expected retention tmes of the analvies, Unambiguous identification s ensured by monitoring
two MS/MS transitions characteristic of cach analyte as follows:

Dicamba iz 218,9-+174.8 {quantitation)
miy 23051708 {confirmation}

5-OH Divanmba e :‘z 34,9 1 54,9 (uantitation)
234919017 {confirmation}
s 2 36,.9-192.7 (confirmation)

The precursor/product oo transitions mumwmd for dicamba onginated from thg satne o
fragroent gt oz 218.9 and were 218.9 — 1 74.8 and 220 9—176.8 (the isotope of mz 21891
However, three different precursor/ pmdzm ion transitions were monitored for :%v{,)%:i dicamba at

EPA MRID #: 49379301
Page 2 ol 8
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mz 23481349, 23491907, and 23691927, The {irst set of transitions is monitored for
quantitation purposes, and the second and third set of transitions are monitored for confirmatory

purposes, The confirmation fon transition may be used for quantitation if interferences are found
with the guantitation on ransition,

During the 1LY all wansitions were monitored and were available to be used o quantitate
residues. The confirmution ton transition {220.9—176.83 was used to quantitate residues of
dicamba in corn stover because an interference was ohserved with the quantitation ion transition
{218.9-+174.8). Due to interferences observed in both corn grain and stover, the confirmation

fon ransition (234 9—190.7} was used o quantitate residues for 5-0H dicumba.

The study reviewer notes that the mpu,ze:a} retention times used the ILV study for dicamba
(1021 minutes) and 5-OH dicamba (7.73 minutes) ditfer from the approximate retention times
tisted in previous review {see MRID 435(?(}13&. 31 - [P 3TRRTE, AL Kamel, 47307130

The method does not provide for conversion of restdues of 3-OH dicamba 1o parent equivalents,
(Quantifiable residues may be converted 1o parent equivalents using molecular weight conversion
factor of 09325 (MW dicamba 221 .04/MW 3.0H dicamba 237,043,

HI Linearity

For cach analyvie, the Hnearity of detector response was evalunted using solvent standard
solutions, Calibration curves were caloulst v linear regression azmh sty with 1% weighting,
For the leust-squares equation, which deseribes the detector re se as a function of the
standard concentration, calibvation curves resulting from the inje mﬁion of a minimum of 6
standards over the concentration range of 0.005 1o 1.0 ng/ml demonstrated Hneanty with
coeffivients of determination () of at least (.9986.

IV, Accuracy {Recovery) and Precision {Repeatability)

No radiovahidation data were submitted; however, because the method uses acid hydrolysis
procedures to release dicamba and 5-OH dicamba that are similar to those used in the
enforcement analytical methods (refer 1o the Residue Chemistry Chapter of the Dicamba RED,
DPE 317699, 12720005, O, Olinger), no additional data are reg wired,

Fable 85,2112, Radiovalidation of the Post-Registration Analvtical Method for Plant Matvices

Muairis I Analvic E Estraciion Method Radioactive Besidues (ppm) fxtracting Efficionoy! 1)
Notapplive

P fxtraction effioloney = frexldues dotsnmined b residus muthod

s dhetermdned in motabobsn study P HEL

BASF method DOSOZ was previously reviewed as a data collection method in conjunction with
erop fleld wial data for sweet com and supporting method validation data for com matrices were
subrritied and reviewed (48001303.der, A, Kamel, 430/]13) The method was adequately
validated for both sets of fon transitions in samples of sweet corn matrives fortified with a mised
standard of dicamba and 5-OH dicamba at two concentration fevels of Q0100 and 010 ppim,

EPA MRID & 48379301
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Fable B2 113 Avcuraey ;sm:i Frm;@sm& Data for the Yalidation of BASF Method DUSEL,

Angiyte M Validation Roovvery {9 RAL
> W B - § g s,
dieidual Hange {053

Kot applicable

An 1LV of BASF Method DO902 was conducted by ADPEN Laboratories, Ine. (Jacksonville,
FLY. Samples of untreated sweet corn ears {equates to corn grain and corn stover (represents
corn straw ) were sent from BASE to the 1LV laboratory, Samples of "asmr:t;’% todd corn grain ;smd
stover were tortifled with dicamba snd 3-OH dicamba each st 0.01 and 1.0 ppm a{,i‘}{) aned Ty
LOG. Samples were analyeed using the method s deseribed in Section i% E2.40L0

The results of the 1LV are presented in Table B.A 201 1-4, Contact with the sponsor was not
required «.mui ceeptable mean recoveries ranging from 77.9-95.1% were obtained for comn grain

and stover afi 'i} first trial.

The validating Il v died not identify any critical steps except to make the following
editorial recommendations/suggestions:
L. The glassware used for the method should be theroughly rinsed with water and methand
o prevent contpmination,

2o Pesk i’:i‘*«%"iéﬁi’ii’tt’f‘!%’iif&‘%i or suppression could be a potential problem without sulficient sample
clean-up. Ay indicmted in the method, it is highly recommended 1o perform instrument
check mu{me«%}- during LC/MSMS analysis Tor standard peak enhancement or
suppression. During method development, BASF observed that the response of the
analyies could be suppressed due w a heavy load of matrix in the LO/MS/MS analysis.
As a resull, decreased sensitivity (Jow signaly of the wrpet smak}-v > &mi g%famzmmwmm
with choppy lines were produced. These problems were cheerved by BAST by an
mstrument check sample prior or during the actual sample analysis, The instrument

check sample is basically prepared by ,.zai«z.img? known amount of ‘mmi wrdd to the control
matrix at the LOOQ.
Matrix interferences were noted for dicamba and 5-OH dicamba, the use of allernate
fransition ions provided the means to successtfully complete the first trial, In the method
deseription, a small note was placed below the tubles in Section 3.4, 1: hoowever, a elear
note should be included n the text of the method 1o indivate the possibility of
interferences and indicate how this would be resolved. Section 7, Potential Problems,
would be an gppropriste location.
The tables provided in Section 3.4 Instrumentstion and conditions have conflicting
instructions with the instructions in Section 3.7.2 Calibration Procedures with respeet 1o
the primary and secondary fons o be used. This needs to be resplved,

)

The ILV laboratory reported that the method procedure could be completed in 8 bours (1
calendar day) for a set of 12 samples cach, without counting the overnight LO/MSE/MS analysis
time. The method is suitable for additional number of samples, which may be taken through the
procedure gt one time,

EPA MEID & 493749300
Page 4 of 3
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Table B32.1. 04 Acoaracy and Provision Data for the Independent Laboratory Validation of BASF
Method DOUOL for Corn Matrives,
: Encdepende

Individuat hlosn
i 6.9, 923 RN

hi
0l

ahoranery Validation Bavovery

Anabyie Sapriy

Corn grain

{14 Hi Bod 951 S-S 1LY

1.4 pE AR L

L0es Sver G4 Tadh Be7 TER TILRGT .4

fa TEE AR

el
S

>,
N

(.44 Ta4, 86

; R i ; - o
. s L 0.4, RE 3
Eopuantitation}

V. Limit of Guantitation

Tubde B3 L1-5 Summary of Detection and Uuantitatios Limis for BASE Muthesd BUSIZ.
T LEHY (ppany’ e

E¥oanmnb
240 s
TER

o

Tt
+ as the lowest fortd

by the bowest standard 3

1o detection; dete ,
on Jevel whare sscepiable preetsion wal accuraey date were

gnit of guamtinstion

V1. Conclusions

Pending editorial revisions recommended by the independent validation laboratory, adeguate
recoveries were oldained for corn grain and stover fontifled with dicambe and 3-OH dicamba m
0T {LOG) and 1.0 ppm (100 LOQ

B.A2AZ Pre-Registration Method (Bata-Uathering)

BASE method |
crop Deld wial ds
submmitied and reviewed (ROGI303 der, AL Kamel,

ML was previoushy reviewed 28 a date collection method in comjunction with
for sweet corn and supporting methoed validation data for corn matrices werp
R /13y

EPA MRID & 4937050
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B.7.6 Residues Resulting from Supervised Trials
{Annex HA 6.3; Annex IHHA B.3)

B.7.6.1 Residues in Target Crops
B.7.6.1.4, Pasture Grasses (Bridging data)
Document 11 MEID No, 49379302

Report; Morrs, Fo20102) Mag
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TARE Reg ‘. "”i}ﬁ Mﬁ%ié{s E n mbissh si a‘i lii‘ g“ssqmq d hv
BASY Crop Protection. 382 p.
Gauidelines: EPA OCSPP Harmonized Test Guideline 860.1500 Crop Field Trals

{August 19498}
PRRA Regulatory Directive DIR98-02 - Residue Chemistry Guidelines,
Section § -~ Cr@gﬁ Field Trials
PMEA Regulatory Directive DIRZDI0-05 - Revisions to the Residue
Cherntstry Crop Field Trial Requirements
OECD Guideline 309 Crop Field Trial (September 2009)
GLP Compliance:  No deviations from regulatory requirements were reported which would
have an impact on the validity of the stady,
Acceptability: The study is considered scientifically accepiable. The scceptability of this
aiwi*g for regulatory purposes is addressed in the fortheoming LLS. .’5;:.? A
esidue Chemistry Sunumary Document, DP# D429868,
Evalpator: Peter Savola, Chemist,
Registration Action Branch VAVIFHealth Effects Division

EXECUTIVE SUMMARY

BASFE Crop Protection has submitted field wial data for dicamba on pasture grusses. Four field
trials were conducted in the United States during the 2010 growing season in the No
American Free Trade Agreement (NAFTAY Growing Zones 3 {FL: 1 trigd on Bahiagrass), 3 (MO
and NE; 1 trial each on 'f escue and Smooth Brome, respectivelyy, and 10 {CA; 1 trial on

vis submitted to provi dc, *smiwmw m vin xu; ;mg‘i cs? bwo new salt

Bermudagrassh, The study w
formulations of dicamba, the 4 b ac/gal (48
diethvlenetriamine (DETA)Y salt 3%% 183
containing N, N-bis-{ :twéﬁﬁiﬁ&}pﬁ‘.ﬁp}";}ﬁ%{ﬁ?i’?}%&3.;23}31%3” g_B fa%«’*‘a% “%B miz {%% X‘« ‘féi"% “s

i SL formulation
1H), through side-
wf ¥

H
by-side trials conducted with the 4 Th ae/gal (480 ¢ ae/Ly SL formudation containing 2
P b . Prsg

aminoethoxyiethanol (k. diglveolamine; DGAY salt (BAS 183-09: Clarity Her bmxk, EPA
Reg. No, 796%-137).

Each Beld site consisted of one untreated plot (Plot iand three side-by-side treated plots (Plow
2,3, and ) rellecting application of three soluble concentrate (SL) formulations of dicamba vach

EPA MBI ¢ 40379302
Page b of 16
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comaining a different amine salt the 4 1b ae/gal (480 g ae/L) DGA SL formulation, the 4 1b
ae/gal (480 g ae/L) DETA SL formulation, and the § th ag/gal (600 g ae/L) BAPMA SL
formulation, Bach f%‘%‘;’fﬁi{?ig plot received one foliar broadesst application at 0.983-1.02 b acid
equivalent (aey A { 15 kg aetha), Applications were made using ground eguipment, in
spray volumes of ~ ”‘i’é galfA (185-193 Lha of water. A nonjonic surfactant (NIS) was added 10
spray mixiures for each trial. Samples of grass forage and hay were harvested at PHE of 0, 7, 14,
21, 28/29, and 56 days. Samples of hay were allowed to dry in the field for 2-7 days. In the FL
trinl, samples of forage from Plot 2 were collected 0-3 days alter cutiing.

Al samples were maintuined frozen at the testing facility, during shipping 1o the laboratory, and
were stored frozen until analysis, The :in:? residue samples were stored frozen s maximum of
328 days (HLE months) for forage and 337 days {1 i T months) for hay from harvest to
extraction, Samples were ;zmz:;%wed within 2 (}si"\ of extraction. Adeguate storage stability daty
are uvailable indicating that residues of dicamba and 3-0H dicamba are stable dmmg frozen
storage mion grass forage and bay Tor up 1o 314 and 320 dave, respectively {Dicamba RED,
DPE317699, 12720703, U Olinger). Adequate storage stability data are therefore available 1o
support the storage conditions and intervals for samples in the current trials,

e

Samples were analyred for residues of dicamba and #ts metabolite 3-OH dicamba using high
pressure Hquid chromatography with tandem mass speetrometric detection (1 SR PSL
BADOG, which is based upon BASF Method D0902 with minor modifications. The limit of
quantitation (LOQ: determined as the lowest limit of method validation, LLMVY) was 0.01 ppm
for all analvies in all grass matrices. The method was verified prior o and in conjunction with
sample analysis and is considered adequate based on acceptable concurrent recovery data. The
fortification levels used in concurent method recovery were adequate 1o bracket c::x:pmimi
residue levels within an order of magnitude. Concurrent recoveries were not corrected for
apparent residues i contrads; treated sampdes were not corrected Tor residues in controls,
Quantilable residoes of 5400 dicamba were conv t‘(i&,ﬁ o parent equivalents by the registram
asing molecular weiglt ﬁ:i‘?i‘i’s%ﬂiii},ﬂ factor of 0.9325,

The results of the side-by-side trials suggest that combined residues of dic gmbw and 3-0OH
dicamba resulting from application of the three SL formulations prepared as different amine salis
ware similar in pasture grasses. When the trial results are compared on a site-by-site basis,
average resulues resulting from application of the 4 h ae/pal (480 g ae/Ly DA SL formulation
and the 5 1b ae/gal (800 g ac/L) BAPMA 51 formulation were slightly higher than those
resulting from the 4 1b se/gal (480 g ae/L) DETA 5L, The maximum mf:em combined residues of
dicamba and 5-0H dzwmm indon grass forage and hay occurred at the O-day PHI following
apphication of the 3 b ae/gul (600 g ae/L) SL formu zia?wn as the BAPMA salt (BAPMA BAS

1R3 WHH

Following a single broadeast foliar application of the 4 b ac/gal (480 g ae/Ly DGA SL. 4 1b
ac/gal (480 g ac/Ly DETA §L, and 5 1b ae/pal (600 g ae/L) BAPMA SL formulations in side-by-
side plots at g rate of 0983102 th ae/A (1104113 }\U awl‘s{z‘ combined residues {and per trigl
averages) of divamba and 5-0H dicamba infon grass forage were: 37337224 (38.09-66.34),
IRO4-TLIS {%' G3-66.51 ), and 42.94-100.39 (43.28-95.73) ppm, resp w::?};% rvested at n G-
day PHE 123736 2R (177335914 13.16-45.21 (36314269, and 13.66-37.45 (13.68-30.61}

EFa MEID & 49379302
Page I of 14
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pom, respectively, harvested at a 7-day PHE 14.19-44.38 (14.93-42.19), 7.08-33.38 (9.95-30.57),
and 113 ' Y73 ppin, respectively, Emzm:@iu& at # tdeday PHE 12.33-43.31

(12.59. ~§ : v fww«« 225 and © 17-34,7 1 (9.44-33.30) ppm, respectively,
harve i HLIL21.834 3&.3\3;‘:3»«22% 28& £ 762268 (676200355, and 10.62-20.40

Eg*emn m»ycm i} harvested at a 282%-day PHE and 1.69-588 {1.71-4.76), 0.701~
5

-5.25), and 0.845-5.79 {0.970-4.58) ppm. ra.,spxwm} h(mm‘uﬂd at 4 So-day PHL

r6. 46 m»z« 36 {ai Fd-101.15), 45.03-102.24
vely, sz*g >*s§m§ at a O-day PHL

2-50.83 (34.96-4
hxpwm elv, harvested 4

PHI; 31 &-‘}?3%&4§z&'” 4
and 22.39-46.99 (23, 64 W 1& ppm respe uwh im“x mias"i ata 1d-day PHL 19.94-535.02

~47.53) ppm, respectively,

{24.52-32. 853, 19.32-530.90 (20.00-47.1 1), and 19,4953, 27{20.26
harvested at a 21-day PHLE 19.14-35.43 (205 5 152548 (T4.81-25 0158 and 1272~
ST (1292227 965 ppm, respectively, har hday PHE and 3.02-883 (3.24-7.64,,

2A89E4 (225713 ), and 2.76-0.31 {2.82-6.28) ppmy, respectively, harvested at a So-day PHL

in the residue decline triads, residues of combined dicamba and 5-OH dicamba generally
deereased with increasing PHI infon forage and hay,

L MATERIALS AND METHODS

A. MATERIALS

Table B.7.6.1.4-1, Nomencltture for Ditambs,

Comman nang Dicambs

Tdentity X adichions.

£.A% nn, PR IEAHRG POBE-G-0 Csoddium salt of divarnda
Company ssperimental name BAL TEIH

Other synonyms OF applicabde) WA

Come wame

Fdentity
CAR oo,

Company experimental name

Diber svnonvws (3 applicable}

EPA BRI & 49379302
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B. Study Design

1. Test Procedure

A totad of Tour side-by-side residue trials invfon ;mwa& grasses were conducted with three 4 or 3
th ae/gal SL formubations during the 20180 growing season. Fleld tial locations by NAFTA
growing zone e surnarized m Table B76a01 4.2,

Table 876,042, Trial Nombers and Geographival Locativns,
o ; IAFTA Growving Sone .
. - o Tasta
7 b g EH3 it £2
Cirasses § 4

Locations and detatled use patterns for the trials gre provided i Table B7.61 45

Table B &.1 4-3, amm Lise Pattern.
OUAg ot Method Zwiu et Retrout Surfactant/
Apptcation’ Timing of e Adivany
Appdivation
3 Nis
A B99TY Kk
LTS §¥ 3?&3
Sroddand, MOy Z { de o L0 MR
2 spray: BROH RELY
RIS 3 1. Fotiar broadcus 14,86 6.598 HIR
spway: BROH 3 FERG, 59 L1.L1%]
4 £, Foliar byo: ALY - Wi
sprays BRAL LIRG 971
4w = Wis
[18R B4}
3 212 = s
; [1BR M3
4 b Foliar bro 245 ST
spra; BRU
2 b Foliar bro o 05951 BEA
' spray: BECH 111454
. IR E: 2] NIS
11136
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atshs B gudgal (60
32 §;.

?"% A% TRI LY HE and B
CTBAPRA BAN IR W

(rass was grown and maintained aceording 1 typical agricolnural practices, Irrigation was used
at the FL azmi 1A trial sites, No unusual weather conditions were reported 1o have adversely
affected crop production or vield during the study.

Sample Handling and Preparation

Single controd and duplicate trested samples of grass forage were harvested by hand 0, 7, 14, 2% .
28729, and 36 dayvs after the application. Samples of hay were allowed w dry 1o the Geld for 2-
days, Inthe FL trial, sarmples of forage from Plot 2 were collected 0-3 days afler cutting. l:u;zmh
RaAC sample weighed 21 kg Al treated samples were P slaced n frozen storage at the field trials
immediately after harvest, XH samples were shipped within 35 days of eollection by ACDS
frevver truck to BASE Agriculiural Research Center (Research Trinngle Park, NCY for
homogenization, where they were maintained frozen (<=3 °C) prior o preparation, Homogenized
samples of grass torage and hay were shipped frozen to the analvtical laboratory, Alliance
Pharma, Inc. (Mabvern, PA} for residue analysis. Grass forage and hay samples were maintained
froven (-20 70

1 at the analvtical laboratory prior 1o analvsis.
2. Deseription of Analytival Procedures

Samples of grass (forage and hay) were analyzed for residues of dicamba and 5-OH dicamba
using a modified verston of LOMEMS, which is based on BASE Method DOSG2. A brief
desermption of the method was inchuded in the submission; for o complete desceription and method

validation refer to 48001303, DER, A, Kamel, 4730713,

Brielly, homogenized samples were heated with TN HOar 90 %C for 45 minutes. The extract
wis cooled to room temperature and filtered, then adjusted to volume with water. The extract
was adjusted to pH 9-10 with concentrated NHaOH, vortexed, and sdjusted to pH 3-4 with
concentrated formic acid. Sodiwm chloride was added, and the extract was g*::n*ii‘{imwd twice with
hexanecethy! acetate (111, vivy followed by contrifugation. The resulting organic phase was
reduced to drypess under nitrogen, then reconstingted in methanolwater (1090, vivy for analysis
by LO/MS/MSE. Two transition tons were monitored for each analvie.

The LOQ (determined as the LEMVY, was 0.01 ppm for all analvies inothe grass matrices: the
corresponding Bmit of detection (LODY was 1.004 ppim.

Efa MRID # 40379302
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. RESULTS AND DISCUSSION

Method pertor

forage and hay were _afsfia hed Mi%‘& uzs.,% m&%wg at .9 : ; :
generally within the acveptable range of 70-120%. The nM?w& was @mi@iawi uihd for i%’i‘
analyvsis of dicamba residues infon grass maimw{’ Table B.7.6.1 4.4}, The fortification levels
bracketed the measured residues within an order of ﬂkigmitﬁdﬁ, Concurrent recoveries were not
corrected for apparent residues i controls: residues in the geated samples were not corrected for
apparent residues in controls.

For analysis of grass forage and hay, the sénimm‘ response was Haear (coeflicient of
determination, r* 20,9807 for dicamba and r° 209892 for 3-0H dicamba within the range of 0.1+
3 nghnl). Representative chromatograms of control samples, fortified samples, and wreated
samples were provided, The control chromatograms generally had no peaks of interest above the
chromutographic background, The furtified & am;‘ﬁia dzmmamgmzzzx contained only the analvie of
interest, and peaks were symumetrieal and well defined. Apparent residues of each analyte in
controls were <001 ppm with the exception of two samples cach of forage and hay which bore
detectable resudues of dwamm at .01 1-0.030 and 0.061-0. *‘}M;ﬁpm respectively,
Corresponding residues of 5-OH dicambs in these wmpim were <0.01 ppm, The reported
residue values were not L.;,}z“rwmi for apparent residues in coy ﬁwia Residues of 3-0H divamby
are expressed in parem ffq;zi*azziﬁcmzs as caleulated by the registrant using g molecular weiglt
comverston factor of 1U325

e

Table B.7.6.L4-4 Summary of ProcedurabiConcarrent Recoveries of Picamba gud 3-0H Dicamba from
Corass Blatrices,

Matrix Analyvie Fatd ion Lovel Dhumple sive
{ppan) i
-1 13
{56413 §2
£.0-300 £2
{3.01-100 13

tonrrested {or apparen residues in controls beeaude reshluey wors neaderesiabls in the

The field rest simr samples were stored froven a maximurm of 328 davs (18 morths) for torage
and 33g =§ {11 mzmiim for hay from harvest o extraction { Table B.7.6.1 4-3) Samples
were analve i within 2 davs of extraction. Adequate storage stability data are available
indic;;a.t.ing Emi restdues of dicamba and 3-0H dicamba are stable during frozen storage infon
arass forage and hay for up to 314 and 320 days, respectively (D : 317699,
W05, O Olingery. These data are accepiable 1o support the storage conditions and durations
of samples from the submitied feld trisls.

EPA MBI & 49370302
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Table B7.6. 045, Summury of Storsge Conditions.
Meatrix Seovuge Tomporature {70 Auinal Stony

g Daratiog’ ftervad of Diemenstrated Storago Stabilisy

Forags

Hay

Pinterval froan b
* Digassiba RED, D :.v-gi af)‘é*?\ iw. R

E::x (v Uimgu

The results from the submited feld tiads are presented in Tables B7.6.14-6 and B7.6.1.4-7.
The results of the sude-by-side trials supgest that combined residues of dicamba and 3-0OH
dicamba resulting from application of the three SL formulations prepared as different amine salts
were similar in pasture grasses, When the triad results are compared on a site-hy-site basis,
average residues resulting imm application of the 4 Ib ae/gal (480 g ae/L) DGA SL formulation
and the 3 1b ac/gal (600 g ae/L) BAPMA SL formulation were ‘h;.,%xM higher than those

Foior

al {
dicarmba ard 3-0OH dicambs infon g
application of the 5 1b aefgal {
183 WHH)

resulting from thie 4 1b ac 480 g ae/Ly DETA 8L, The maximum mean combined residues of

ass fovage and hay occurred at the O-day PHI following
1o ae/L) 5L formulation as the BAPMA salt {BAPMA BAS

{480 g ae/ly DUGASL. 4 b
Y BAPMA SL formulations in side-by-
vy combined residues (and per mal

Following a single broadeast foliar applivation of the 4 1b
aclgal (480 g ae/Ly DETA 8L, and 3 th ae/gal (600 g ae

side plots at a rate of 0983102 had/A (LID-1158 kg ae

averages) of dicamba and 5-0H dicamba infon prass forage were: 37 53-72.24 (38.09-66.34),
38.94-71.25 (44.03-68.31), and 42.94-100.39 (43.28-95.73) ppm. respectively, harvested at a 0-
(16.31-42.69), and 153.66-37 .45 (15.68-36.61)
-42.19), 7.08-33.38 (9953097},
a bdeday PHE 12.535-435

day PHE 12.37-36.28 (17.73-35.91), 13.16-45.21

ppin, respectively, harvested at o T-day I‘“‘EH’ 14.19-44.38 {145
and HLIS32.07 (11 .t}%wsi} U7y ppm, respectively, %mgimmi
{12.39-43.00), 7.50-3 FH3-32.25), and 9.17-34 %,nimpm n, erively,
harvested at a 21-day PHL 101 1-21 53 (103 .fmi,%@_),_ir; T6-22.68 {6,76-200.3 vs,;mi 0.62-20.90
{'11 06-20.25) ppm, respectively, b &rvmiuﬁ at 2 28/29-day PHI: and 1.69- qéiés H P-d, 76} (1701~
593 (0815323}, and 0.845- 5.79 (0.970-4.50% ppr, respectively, harvested at o S6-day PHL

"

.
P .
7

i

sponding residues infon grass hay wore: 36.46- 10456 (6174101 13, 450510224
{ 'Mii}@ %iég and 30.82-118.40 (37.37-111 30} ppm, respectively, harvested at a U-day PHL
FLO92-3 .83 (34.96-46.07), 2V05-57.57 (3 E,B”}’ 54,68, and 331744 84 (34.12-41.76) ppm,
respectiv uix hz’if% ested ata T-day PHE 3100-37.49 (32.31-35.91), 18.86-49.70 (22.21-47.10),
and 22.39- «%f'» S99 (23.64-42.16) ppm, ve »:;”mim,i , harvested o g Heday PHE 1994-35.02
{2452 §€}..f3_:${ SO 20T 1y, and 194033 27 (20.26-47 33) g*spm respectively,
harvey 2h-day PHE 19 2 42\4 ‘”‘i? S2-31.36), 1332548 114802515 and 12070

37T (1EN2-27 96 ppim, respectively, harvested gt 3 2872%-day PHL and 3 i?“‘* B.83 (3.24-7.64),
28984 {2.25-7.13), and 2.76-6.51 (2.82-6.28) ppm, respectively, harvested at a :zi%«da} PHIL

In the residue decline trials, residues of combined dicamba and 5-OH dicamba generally
s;%.s;-:ﬁz’amzmi with increasing PHY in/on forage and hay,

EPA MRID & 49379302
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Table B.1.6. 146, Besidue Data from Dirass Field Trisls with Dicamba.!

H £y, | Jemg b Plot 1 dlawiy
ardoty (B acA

shal

PHIE

*ppan

3

jdaysd

Dby

F404 Dicantby

Connistaed®

getet 3 Frubia 2§ Fomage i 0983
FLo 201 IRt

(RIOR2I4S

Fay

FOPL TLIS

et

%Lﬁ}

20835

{2861
16,38, 15,91

“ | M?,~'§~'§§

6.01, 6
Foal

ERA MRID #: 49370302
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Table B.7.6.1.4-8, Hesd

FamCation

Ly, | fong
o ’};’ -

G

Plist

hatriy

due Data from Grass Fiold Triels with Dicamba,

PHE
iy s

Hay

i Py 4 it
¥
i4 .04, 2T0R
2344
3962 2072
Hay
& 31 Forage L.

A MBI F 48370
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r

Plot

ey

able BT {m «Mxv &u:dm &su from Grass ?Mx& Friake w ;tﬁ §}aamh‘a !

G

*{ppmi [Averaged

Pricimbsa

49 Dicanhy?

Combinet

ik

Forage

IRER. 49,05

G061, (L064

wn 912

imﬁ u ‘»?
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Table B.7.6.1.4-5 Residue i}m fmm firoass %whi Friak with DHeamba?
Y P

fdayss

Fow Plest | Wlarris

Comnbined

L
F.2

Sertvenh
by

Forsge

‘,..i‘i-r

e 834, 1 "‘Hi

7 54}
La6, 163
F1.79%
W28 1397
j11.61]

21 813
2% 5
{7
§# ‘ RN B ¥
et £1.99]
Hay i G0, 1138 4, 1224

1018 ”;nm 891

{33
3

12

ERA MRID # 40370302
Page 11 of 16

ED_005172C_00001705-00033



Dricamba [PC Code 1000941 BASF Corparation

Table 8.7.6. L.4-06. Residus Datg from Grass F mld Frials with Dicamba.}
rass Piot | Matriy

Lacation, Citv, { Zone

wiate Year
{Vriab i

PHE? Residues” {ppro) [Averige

{daysh

Divamba

5O Divamba?

Combined®

York, NE: 2010 Senvennth 4 { 48.96, 4641 {0634, 1.0 #49,59, 4706
RG220, broos {47481 ! fA% 32}
eonfbited 7 ; 3 LB, 1137 15066, 1537
{11.63] {1568}
¥4 883, 1127 FRL3A, 3.0
LIRS {1168
21 m% {15343 G413, 8.57 872,817
{642} i%. %j {944]
2R P61, 160 a2, 1150
j1.61] {9, inj {11.08]
36 L6, 4062 130, 348 236,254
firoall {239 f2.45]
¥ G303, 1815 FEER, 128 1420, FIR4
{74 Fion.s9 (172 {4 .:>%ij§
635658 2822849 33073507
43 g‘es.d“:g 127 .66} {3412}
b4 2.43,2.73 1996, 2247 2239, 2450
{7} 2.2 3} (21,07} {23.641
2 P14, 1.2 18.35, 1978 19,49, 21.02
{73 {E. 19} {107 §20.20]
& 0.634, 0,422 2066, 1742 2324 1T KB
{3} 10,5281 ' F2071
56 i, 0RY 483, 366
{2 EREA (4,24}
Sar L Bermuda 2 £ 46461, 42,73 {198, 4671, 4280
Dibispo, U _ [44.67] % [44,76]
RUEHEI R TV RS 7 HLs4, 1510 4,95, 3,73 I AN IRES
P17 8% 14.331 {22,161

4.3% 19.93, 18,53
4611 [19.24]
5

[EE TR
1463

i

o Fiig b
,ﬂ Ted g R L ] A o

21 948, 944 137, 2.98 12.76,12.42
[9.46] [3.13] ;_iE.ﬁiﬁ

% .51 B2 3.59,3.73 511, 1063
fae] if‘i* 8]

% {30 125 5490, 0497 169, 174
(192 0.491] 171

Hay 0 6132, 62.13 3,19, 2.0 8351, 64,24
(%) [61.24) 12641 [63.87)

7 3826, 26,18 840, 7.43 3628, 33.63
i3) {2722 [7.73] [34.96]

M| 24572008 6,43, 784 3100, 3592
i3 126.33] [7.14] [33.46]

21 2014, 2221 742, 7.99 3056, 30,20
(33 [22.68] [7.70] £30.38]
24 13,38 13.32 6.3, 382 T159, 19.14
(3) [14.45 6.017] {20.52]
56 1.35. 204 1HL 0986 347349
£33 12,49 (1.0%] (3.24)
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Dricarnba [PC Code T BASE Corporation

ETable BL6L4-6. Restdue Data from Grass Fledd Trbls with Deamba,}
Loecatiore Oy, | Zone | Grasy’ | Plot ] Maieis Rate P S Residues’ {ppm) |Average]
' darity ‘ 3o fdies) Exeanba SoL3 Dby’ Coentdaed”

ek

i Bermnda

Flay

Kges EE R 1

11401
.64, 1115

4 Farage

Hay i

31 2599 2382
(3 {33,411

s Endagse prosdueg Pla 2 hible cong vibig a8 the 243
et 3 ¢ Herhi bt 3o I a8 g ey SL
formndating ¢ Ty sl gl obds 3 b acieal (800 goael ) SL

formrianen AN e TR riveths AT FAPALA BAS IR WHM

EPA MR H: 4837
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eamba [PO Code 10009 BASE Corporation

i)*\ s uflor application. The ramber of davs samiples were allowed 10 dry betwosn barvest and velieition Is reporied in

I dihm avevicw of the data fie air O-day hay sampde s one 28-day bay

samphe wers roversed

Table .74,
Crop
Riatres

PHE | &
fdaesy % H

& 4 T2 BN 1 6633 4798 S L PLOR

FIZE 0 A A6

{1 aned §3.2% 61221 2375

(.9%3-1.001 7oL 1237 D 328 L OITTR | 3544 2394 | 2538 | 1M
ANINAEY

(1998101 30 1336 0 4321 | 1631 | 4280 7421 1136
{RESALY

09931 02 d 01566 | 3745 | 1588 | 3640 .62 | 1
RN

SRR (4] 109 ] A44SR | M3 L 42w | 28S0 | 2853 | 15dS
gz 1.1, 14

§ A0 Tes | 3338 | GRS | 3090 2247 ] 104

B 1 1638 L R2AT 1 OHIeE | 3007 | 2088 | 21 el

290D ] P33 ] 4331 ] 1239 | 4300 | 2482 | 26071 1558

A0 TS0 3336 | Ted | 3225 | 1Rd | 1R | 100

boags .44 2235 ] 2081 1159

BORLLHT 2809 1 4 BEEE L OMAE | 2LR TR

{116
i 98- 1 3676 | 22e% | a6 | 203% 0 A | D3] 6ER

[1.12-1.14]

{102 4 D 2080 a6 1 20023 1550 1558 378
6 4 i 388 LTE .74 § 5 3460 R

47 .43 323 Tug 23 .84

4 b BR4E 37 .97 4,5 325 2.9% 161

EPAMRID & 49379302
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sl [PC Code 1OB0Y BASE Corporation

Table B.7.6.L4-7, Suwmmary of Restdues from {ﬂ”&'@& Fiold Trinls with Dicamba,
i PHE et omined Residues {pom pumimgzz bvalonsd
{duys) B b Masd D LAFTY D HAFTY | Medlsn’ | Meas® | 8D
£ 4 R 455 1 LT 13 T THANE 18,12
4 4548 3336 HI BY T A TA.E7
4 MrED PlEa0 3737 PHEAE ¥3.34 83.82 b
7 4 3583 K3 34,96 ST 41.558 EE¥is 4.7y
RS IS 4 P EEN 87.E7 337 A48 338 3963 R
1132114
{1.992-1 407 4 3307 44 84 3412 4178 44377 3934 352
{1180
BURI-1 M 14 400 FROG § FTAR L Y 2541 IS 41230 MM
LR O B 4 1846 35 1714 1Y 1243
RS NE
FERS S B 4 i 4659 e 42,14 33 A2 RRSE L TEL
(Ri-135
{18310 21 k4 AL SR 2333 RLE3 EXRE IHeG 1237
IRUBREY
HENS SR 4 14,32 050 20 EYR Y 28286 181 [2.049
A1 1949 ] S33T | e | 4TSI | 32200 3305 0
§ .14 3343 HYSZ 3158 25 &6 5
4 §4.83 2EAR i4. %1 2543 {8,495 3,56
4 1273 MLTY P3al T 0% EER T 21.30 .45
36 4 3,42 $.83 3.24 7.64 3497 I {83
{19 4 218 954 223 N R 506 187 A%
Ei 2.5 Hi
HA RO R X 4 2 #.31 22 6,38 487 #+.71 {52

hiehent avergge feld wial, 8D = wandard

T foweest pverape Bl il HAYT

HE CONCLUSRIO

‘FThe pasture grass Held trials are considered scientifically acceptable. The resulis of the side-by-
side tnals suppest thay cz,xmhzzmﬁ ra.azféuc» ui &zmzzxm ,msé *v»t}ﬁsﬁigcmx%m resulting from
application of the three BL. { i similar in pasture
prasses. When the trind results are wmgmmﬁ SR %w -5t %:m;»m average ¥ resulting
from a;’}pi;wiim% of the 4 1b ag/eal (480 g ae/L) DGA SL ummiaxmn md iw & i%& A mi zé«@{? i

A BAPMA SL formulation were slightly higher than those

feag

e

dues

EPA MRID & 49379302
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Pricombe [PO Coude 100003} BARE Corporation

A SL. The maximum mean combined residuss of dicamba and 3-OH dicamba i/on
re and hav occurred gt the O-day PHI ibllowing application of the 3 }%s ae/gal (600 ¢
ormulation as the BAPMA salt {BAPMA BAS 183 WHHL

goae/Ly DET

ac/ly sl 1

Following a single broadeast foliar application of the 4 th ao/gal (480 g ae/L) DGA SL. 4 b
acigal (480 g ac/LY DETA SL, and 5 th ae/gal (600 g ae/Ly BAPMA SL formulations in side-by-
side plots at g rate of 0.983-1.02 Thae/A (110-1.15 k».: ag im combined residues {and per trial
averages) of dicamba and 5-0H dicamba in/on grass forage were: 37.33-72.24 (38.09-66.34) )
38.94-T125 (44.03-66,51 ), and 42.94-100.39 (43, 28-95.73) ppm, m:spmtzmia,g harvested at g &
day PHE VZI37-3628 (1773359100, 13164321 (16314269, and ’a‘:?."{%»?”?' 43 {15.68-36.61)
ppm, respectively, hzm*wis;;{'ﬁ ata P-day PHE 141944 58 {14.93.42 193, 7083338 (8 33,4
and 10353217 (11.68-30 {3'}?)5 3m Iupuin elv. harvested at a Mndax mm 125334331
{12.59-43,001, 7. 'x{}w'%”i 36 {; (n 32.25Y, and 9.1 7-34.71 (9.44-33.50) ppm, respectively,
harvested at a 21-day PHIL 1C "m i 2 H; 5,76 (6. 76-200358), and 10.62- 3{} )
Hi f‘am- 3;’ PPt respect u at a 28724 PHI a %.%8 f’»% *{33 3701~

Corresponding residues wfon grass img were: 36.46-104.36 (61, 74-101.15), 45.05-102.24
{35.36-100.89), and 50.82-118.40 ¢ ~1H130) pom, :mpuund . harvested at a O-day PHI
3L92-50.83 (34.90-46.07), 2005 -54.68), and 331 7-44.84 (34.12-41.76) ;‘me
respectively, harvested ata ;»mx 5749 {32.31-88, %*E TRBAAG TH (22 2147 10y,
nd 22,38 2364442, E{wppx‘r zs:\;*m{zx Z}-“ harvesied at g ld-day PHL 19945502
{247 R33 19.32-30.90 (20,00-47. 111 and 19493327 (20.2 fw«%« 33% ppm, respectively,
harvested at a 21-day PHE 19,14-35.43 (20.52-31.36), 14.53.25 4‘3 u;H R1-25.15), and 12.72-
07T LI292-27.96) ppm, respectiv “ix harvested at a 28/29day PHI and 3.02-8.83 (3.24-7.643,
218984 (225713, and 2.76-6.51 (2R2-6.28) ppm, respectively ,%mzw:.»u,,d at a S6-dav PHI

In the residue decline trials, residues of combined dicamba and 5-0H divamba generally
decreased with inereasing PHI infon forage and bay,

An acceptable method was used for residue quantitation, and adequate storage stability data are
avatlable o support sample storage durations and conditions for all analytes.

REFERENC

48001303, DER, A, Kamel, 4"”4{" 1713
Residue € Emmsm Chapter of the Dicamba RED, DP# 317690, 1220/05, €. Olinger

EPA MRITH & 49379302
Page leol 15
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Ericgmba {PC Code 100094) BASE Corporation

B.7.6 Residues Resulting from Supervised Trials
{Annex HA 63 Annex HIA RS

B.7.6.1 Residues in Target Crops

B.7.6.1.3. Wheat (Bridging data}

Document 1k MEID Mo, 49379303
Report: Shepard, . (2013} Formulation Bridging Study Magnitude of i“{t: Residue

of Dheamba in W wat after Applivation of BAS 183 H. BAS IB3 UYH. or
BAS 183 WEH {Clarity Herbicide and Two New Salt F g}m‘mgaiwrzs}‘,
BASF %md Number 389363, BASF Reg. Do, No, 2012770053467,
Unpublished study prepared by BASF Crop Protection. 323 p.

Guidelines: EPA OCSPP Harmonized Test Guideline 8601300 Crop Field Trials
{Aupust 19963
PMBA Regulatory Directive DIRYE-D2 — Resudue Chomistry Guidelines,
Section 9 -~ Crop Field Trials
PMRA Hegulatory Ddrective DIR201G-05 - Revisions tw the Residue

henistry Crop Field Trial Reguirements

UL Guideline 309 Crop Field Tral (September 20093

GLP Complianee:  No deviations from regulatory requirements were reported w hich would
have an impact on the mhdm of the study,

Aceeptability: The study is considered scientifically acceptable. The acceptability of this
study for regulatory purposes is addressed in the {'sri%mamz% LIS EPA
Residue Chemistey Summary Dovumment, D DE29868,

Evaluator: Peter bavoia, Chenst,
Registration Action Branch VI Health Effects Division

EXECUTIVE SUMMARY

BASF Crop Protection has submitted field inal data for dicamba on wheat, Four field iials were
wmmuuj 11 ilm I nited States during the 2010 growing season in the North American Free
Trade WNAPTA)Y Growing Zones 5 (1A and MN, 2 wiabsy, 7 (8E, T uial), and 11
W ‘a i i! JE, T §¥§, study was submitied to provide bridging data in support of two new salt
formulations of dicamba, the 4 b ac/pal (480 p ac/L) 5L ormulation containing
dicthvlenetriamine (DETAS salt (BAS 183 '§._.}‘x H_} aﬂd the 3 thac/gal (600 g ae/Ly 8L formulation
z;:mmiiniﬂg B N~ hif««(i’ »amin{'}pr’s"s-pvi"}zmi'i }Eamma (BAPMAY sall (BAS 183 WEBH), through side-
480 ¢ ae/L1 SL formulation containing 2+
AN TH3-08 ’Li;ifiis Hoerbicide: EPA

I«

s

Reg. ’\(x ""W{si? Zr»”?}.

Each field site vonsisted of one untreated plot (Plot 1) and three side-by-side treated plots (Plots
2,3, and 43 reflecting application of theee soluble concentrate {SL) formudations of dmzmm sach

EPA MRID & 48379303

Page | of 13
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Heamba [P Code 1000841 BASF Corporation

eren a;zzsa’& 'miE sfaal _ FPRGA RL imzmzitsimz}‘ thed ih
ae/gal (480 g ae/Ly DETA w’mu%"ﬁmm and the 5 1b ae g::’s.% 00 g ae'l) BAPM \X SL
formulation. Each treated rﬂm received one preplant soil app §s<‘:ﬁmm at . %’“”fswi} 132 b acid
eguivalent (ae¥A (L 138-0.148 kg se/hal followed by twao foliar broadeast a t:pmmmns at 0.241-
(L2632 b ae/Adapplication (0.270-0.293 kg ae/ha/application). The second application was made
at the six-leal growth stage, 31-43 davs afler the preplant application. There was a 30~ to 68-day
retreatment interval (RT3 berween the second and third foliar ;:pg*dl"’-‘mifw;; Appheations were
made using ground equipment, in spray volumes of - 1420 gal/A (128-188 L/ of water. A
nonienic surfactant (INIS) was added to spray mixtures for cach trial, Samples of wheat forage
and hay were harvested at prebarvest interval {PHIY of 7 days after the second ;z;*sg*siéa‘:zﬁ%w ;
altowed to dry in the Seld for 5-8 days after harvest, Samples of wheat grain and straw were
harvested at a PHI of 6-7 davs afier the thivd application. Total application rates were 0.306-
(1388 Ih ae/A {0.410-0.434 kg al/ha) for wheat iam% and hay and 0.615-0.650 1b ac/A (0.689-
0,724 ke ae'hay for grain and straw,

containing a dif

WS

All samples wore mugntained frozen at the testing facility, during shipping, and were stored
frozen at the f»;zamp] e preparation facility and at the analvtical laboratories until analvsis, The
feld residue sumples were stored frozen a maximum of 310 davs (10,2 months) for forage, 307
davs {101 months) Yor hay, Y96 davs (32.8 months) for grain, and 960 davs (316 months) for
straw from harvest fo extraction. Samples were analyzed within 0416 days of extraction.
Adequate storage stability data are avalable o support the study reflecting the stability of
residues of ¢ mamh and 3-O4 dicamba under frozen storage conditions infon wheat forage and
hay forup to 258 amﬁ "‘8 3 ww {h 5 amﬁ 9.3 months), respectively, and field comn forage, silage,
grawn, and fodder § ;“miﬁ- é- {refer to the Residue Chennstry Chapler of
the Dicamba RED, DPs# 05, UL Olinger), Adequate storage stabiliny data are
therefore available to auppm‘t iha, storage conditions and intervals for samples in the carrent
triads.

%é: ;,zis anabvies b §§ W zzmi z*;z‘;‘zmm Ih zmﬁmd WS umfmi g‘}; OF zn md in mn;amum wit %3
sample analysis and is considered adequate based on aceeptable method validation and
concurrent recovery data. The fortification levels used In coneurrent method recovery were
adequate to bracket expected residue levels, Concurrent recoveries were corrected for apparent
residues in controls; treated samples were not sorrected for residues in controls, Quantihable
residues ol 3-0H dicamba were converted to parent equivalents by the registy am using a
molecular weight conversion factor of 08323,

When the field trial results for the hrt‘:s;: formulations are compared, residues infon all wheat
matrices resulting from application of the 4 T se/gal (480 g ae/Ly DA SL ﬁ'“&ﬂ"(}ﬁ%iﬁi{}}% of
dicamba were higher than those resulting from either the 4 1b ac/pal (480 g ae/L) DETA SL
formulation or 1.hx:. S b ag/gal (D06 g atsz’i } BAPMA SL formulation.

ERA MRID# 40379303
Page 2ol 13
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Dricamds PO Code 100003 Y BASF Uorporation

-«:a:ii;i §3m\; at & mmi rate mi {3,. 3o péé B‘n mh M{MZU»
(434 kg acshal, combined residues {and por tnal averages) of mmm?:m and 5-0H dicamba were
389700 (3.096-0.57), 3.71-5.61 (4.32-5.41 % and 3.10-5.73 {3.15-3.28) ppm, respectively, infon
wheat forage h :iw'ewwd at g PHI of 7 days, Corresponding residues infon wheat hay were 8,15
17.2{842-16.8), 6.13-14.3 (6.46-13.3), and 6.23-14.2 {6.56-13.71 ppm, respectively.

;wsi- BAPMA SL mmﬁaz;m in side-b i;

Following three applications (single preplant fo %iamed by twn broadeast foliar applications) of
the 4 b ae/gal (480 ¢ o/ DGA SL, 4 b aeiua Ly DETASL, and 5 thae/gal (B0 g
ae/Ly BAPMA SL formulations in side- by ~side pi 1S m a wm% rate of 1L61 \,~~€__L€§:>i.} th me/A (0.685-
0,727 kg a:,:)ha wmbmed residues {and per trial averages) of ;iu,‘m*zim and 5-0H dicamba were
091941 76 (<0.0160-1.73), <0.0619-0,911 (<0.0890-0.863), and <{L0827 H}”"}{ .0979-
3.903) ppm, rmmam ely, infon w hmi grain harvested at o PHI of f)-» zﬁmx Corresponding
residues von wheat straw were 8. 72-32.0{7.6531L7, :?«1"3 2F906.04-27 Toand 371246

(4. 85-24.3) ppum, respectively.

w
e

{

No resitdue decling tiads were conducted.

L MATERIALS AND METHODS

A, MATERIALS

Table B.7.6.1.3-1. Nomenclature for Dicamba,

Comusan e eambaagid
Blentity Jbectieblon

CAK no.
Company sxperimental aume
£xber synunyms (¥ spplicabls)

Csodiu salb of Glopndbay

Common aame SeHyidroy-dicamba

Tdentiy tsetieblore-S-dydroxy-2emethoxy-henznie aoid
LA n. Ta

Company expeyimental name B0 divanbs

Dther syoumyms (i apphoable Wi

ERA MBI & 48379303
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Dyicamba PO Code 108084 BASF Corpuration
B. Study Design

1. Test Procedure

A total of four side-by-side residue trials infon wheat were condacted with thoee 4 or 5 thae/gal
SL formulations during the 20180 growing scason. Field widd locations by NAFTA growing zone
are summuarized in Table B.7.6.1.3.2,

Table B.7.6.1.3.2, Trial Numbers and Geographical Locations.
MAFTA Growiag &

Crop

Wt by 3 3 "
Reg.! i1 (H BT Y :
Fabbe 5 of 8601500 Ry wheaty the soeomd mumber i
spresentative vonpnodily o support of g crop gmep

s attowed for g
sy per guantifiable

Locations and detatled use patterns for the trials are provided in Table B.7.6.1.3-3,

Table B.7.6.1.33 Swdy Use Pattern,
Logatie '

Hate poy
wpplication

2 . 5ot broadoaw
way; proplant
{RON R84
H3 W%
3 - [ b
34 Mi%
&% Wi
4

NS

£8 NS
2 - DS
3 Ni%
&4 Nk
3 o Nis
i w8

ERA MEID & 49379303
Page d of 13
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Prearaba PO Uode 100083Y BASE Corposation

’i‘szf!e B.7.6.1.3-3 Study Use Pattern.

s Ul

Plo

End-use

Prosdugt’

Method of

Virdunrin

Howreat

fraterval

fak
&4 Ni%
WS
Ea Ki%
&4 NS
{ m ot 2{}_{54 e MK

ephant

[187)

LK 41 LA
f1au
LS bt Kis
{1Esl

3 104 NN

e

H i BiS
293

E 13 - MR
TREY

% @ #2472 41 Mi%
«prm BROH 102711

3. Broadeast fl fadh S IR

fuliuy
BEE RS

{242

5. Broadeast foltar e WS
o BBRCH RY L2832

3 bes {325 = Mig
1140

Bk MR

Y
fi"‘: It }

1 2 . WIS

o prepant
3. Bro iy

advast folin

" §:i

G

K Clarity .uhm&fa i,.
yy Emm mfmm i i”l' !

Plor 4 :*iim

oME i%%’ H BAS 183 WhHL

ERA MR

THIOE
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Dicanbg [ PO Code H04 Y BASF Corporation

Whu at was grown and maintained according to typical agricultural practices. Irrigation was used
at the WA trial site. No unusual weather conditions were reported to have adversely alfected
crap production or vield during the study.

Sample Handling and Preparation

Single contrel and duplicate treated samples of wheat forage and hay were harvested by hand 7
davs after the second application. Hay samples were allowed to dry i the field 5-8 days priov 1o
collection. Single control and duplicate treated samples of wheat grain and straw were han vested
by hand and %’zwhz,gi (1A and MN trigls) or by a mechanized harvester { wh WA malg)y a7
days after the third appliv sfamz The samples were commeroiadly acceptable whest RAC samp les
and consisted of at least 1 2 plants. RAC samples weighed 27 kg (forage and grain) and 20053 kg
{hay and straw). All treated samples were placed in frozen storage at the field sites within 3.5
howrs of harvest/collection. Al samples were shipped within 15 davs of collection by frecuer
truck to BASE Agricultuml B ch i‘emer {Research Triangle Park, NCY for %&axmwmsmmm\

i3}

where they were matained frozen (<20 % gwwr to preparation. In preparation for analvsis, the
samples were processed per SOP ¢ CHEM111.12 & CHEM111.13, Homogenized samples of all

wheat matrices were shipped frozen on f::imf ice via FedEx 1o the analyvtical laboratory, Pyxant
Labs.. In¢, {(Uolorado Springs, CO). Wheat forage. hay, and grain samples were maintained
frozen (0-20'°C) at Pyxant prior w analysis. Samples of wheat straw were subsequently shipped
frozen vig FedBEx 10 the ADPEN Laboratories, Inc. (UJacksonville, FL for residue ;:mlwﬁa Al
ADPEN, wheat straw samples were maintained frozen (<138 w0 -10 70 prior 1o anglvsis.

2. Deseription of Analvtical Procedures
Samples of wheat (fors ay, grain, and straw) were mm% : d %m es zaim<
{3H dicamba using a modid Ted version of LO
forage, hav, and grain minor modifications 1o ing

_@i:;'zm'a:a:sztssm_m a 'i‘{i uﬁﬁdiﬁ(}}'&& were made
im:"imii‘mx {"i"; {i “s:wmi;w s;:a}‘umn “%iZ*? :md ;‘iziimiiﬁﬂ the frmdér:f“si f%ma' r’ate :mf"ﬁ A -‘E"% s:ozzdii"am;

ticamba and 5~

SIS, % bmf timwzpi ion n% ‘iha, i **%wd Wis mduém in s%ﬁg submi «e”;im&, For a complete
deseription and method validation refer 10 48001303 DER, AL Kamel, 4730713,

Hrief :"E‘** Z‘is;:}mcsgimized samgakzs were heated with 1 N HCHat ~80 °C for ~43 minmm "1"}3{: ﬁ:vsrzwt
Was g ‘ :
Was »,xd z;wiad o pE% G- if ) with concentrated NHOH, vorexed, and adiusted 1o pH 34 mth
copventrated formic acid. Sodivm chioride was added, and the extract wag 33&2&%‘?3?@(’.’53‘%3’;3& twice with
hexanewthyl acetate (11, vovy followed by contrifugation. The resulting organic phase was
reduced 1o dryness under nitrogen. then reconstituted In methanobwater (16:98, viv) for analysis
by LOMS/MS, Two trangition jons were monttored for each analyvie.

The LU} (determined as the LLMVY)Y, was .01 ppm for all analyies in the wheat matrices: the
corresponding it of detection {LOD)Y was 0.002 ppm (209 LOOL

EPAMRUD & 493703403
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Dhemmba [P Code HIODM Y BASF Corporation

L RESULTS AND IHSUUSSION

Method performance was evalunted during method validation and by use of concurrent recovery
samplis. For method validation, samoples of unireated wheat forage were fortificd with each
analvie at 7.0 ppm, samples of untreated wheat hay were fortified at 0.01, 001, and 17.0 ppm, and
samples of untreated wheat grain were fortified at 2.99 ppm. For concurrent recovery, samples
of wheat forage, hav, and grain were fortifled with each analyie at .01 and 0.1 ppin and samples

of whe

acceptable ran

amd B

residues

pe of F-1

AL dawm’i‘m i whea
and 16% for 5-0H dicantba,

!

af straw were foriilied st .01 01
20%s with the ¢

3-4).

1y, 40 ppm.
eption of wheat hav.
wy were cach 68% with
The method w
in/ m‘l wiw at matrices {Table 1:3,‘?‘{34 lh

1o standard deviation of 9.4%
considered valid for the analyvsis of dicamba
Hn, nrta!ammm tevels bracketed the

Jues n controls;

Avergee recoveries were within the
Average recoveries of dicamba

for dicambs

K%di}i‘:«, i1 f%ax tn:aia,é ST im Were wi £ mmwd "{'}r apparent residues incontrols,

For analvsis of aézmt forage, hay, and grai .t the detector response was Bnenr {eoelfictents of

determination, r° 20 9869 for dicamba and r°
L0 ngiml)
determination, r
(LG 0050 1y

0125

frea

miy Rep

The contrel ¢

s chromatograms of control
chromatograms gor
The fortified sample chiromatograms contained only the

#0826 for 303
. For analvsis of wheat straw, the detector
39986 for dicamba and ¢
mialive
samples were provided.
above the chromatographic background.

20,9904 for 5-0H

{ divamba within the range of
onse was linear (coefficients of
dicamba within the range of
sles, fortified

samples and
: of interest

analyte of interest, and peaks were symmetrical and well defined. Apparent residues of each
analyte in controls were <001 ppm with the following i::xuvpimm:: apparent residues of dicamba

Ware

.02 ppm}

found in one untreated
Tound m one untreated hay s
The reported re
Residues of 3-0OH di

d wheat straw sample (0.01 ppm) and residues of 3
mple (.0177 ppm) and three untreated wheat straw samples {
whue values were not corrected Tor apparent residues In controls,
smiba are expressed In parent equivalents s calculated by the re

using a molecular weight conversion factor of 9323,

{3 dicamba were

0.01-

registrant

Table B76.0.3

4. Bummary of Method Validation and Procedural/Concurrent Recoveries of Bloamba sl
S-03H DHeambe from Whest Matrives,

Refutrix

Assalyiy

FortiBoation
B

{183

whe s

Slethod Vialidation Resoverdes
Wheat forage Dieamba T4 3 74-82
;’34’ "}i Preaha T4 3 B84
Whest hay HBOI-170 12 B R 67, 87, 87, 68
HEL RS IRE i3
By 3 3
S0 Dhoanbs R 3

Whent forage

Ercamba

7481

B8 Prgmnis

Wheat hay

Fricamba

&7, 63, 4 ¥2

SO0 E¥eamdy

CINECE IR

Whizat grady

Prcub

$i1, &4 59, o0 TRAEA

ERA MR

5

e

£

s
tod

ad

8

%]
jpesed
ied
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FTahle B.7.6.1.3-4, Sommary of Method Validation and ProceduraliConcurrent Recoveries of Bicambn and
5-0H Ddeamba from Wheat Matvices,

hiasriy Anabyis Fomification | Sumnple siee
Lovelfpomy il
ol &
REERE I
.41 -40

Sdoan w5l B,
%)

500 Prnambts

Wit straw PHeamba

the o forstiication sampls

The fiekd residoe samples were stored frozen a maximuam of Zim@;w{i:s 2 months) for foraee,
307 days (101 months) for hav, 996 days (32.8 months) or grain, and 960 days (31.6 months)
for straw from harvest 0 extraction (Table B.7.6.1.3-3). ‘mm; stes were analyvzed within 0-16
days of extraction. Adequate storage stability data are available to support the study reflecting
the stability of residues of dicamba and 3-0H dicamba under frozen storage conditions infon
whe xi forage mzj %mx fur up iu 3:»%’3 amé “‘%s davs (RS and 9.3 &mnih»f respectively, and Gield

M 2t 3 oand 2 vears ‘ +fer 1o the Residue
£ %mmz»zax i;?mpm of z%‘;g i)mzmm RZ i} 3769912 }{ i”}%mmr‘ These data are
acceptable 1o support the storage c(mdztmm andd durations of samples from the submitted field
trials,

E5S

?f

Table B.7.6.1.3.5 tawsmmn af %%zimm Canditions.

Autngl 8
TS

P bsterval of Dhononswaiod Sompe Subiliy

Whent forpge z%va 4] d Ay Th ;:x;aii zi s fre

Wheat huy

Wheat grain

et siraw

Bamples were an EJHE -1 day

piter o the Limnbs | ,riﬁﬁ DB 317609 5 Oingoer
The resulis from the submitted field wials are presented in Tables B7 61 36 and B7 6137

When the Held tial results or the three &
matrices resuling from apphivation of the 4 1 awfy
dicamba were higher than those resulting from either *ihz, «i b aeige
formulation or the 3 1b ac/pal (600 g ae/L) BAPMA SL formulation.

ronudations are z“:@m g}ar‘*«f;ﬁ residues infon all wheat
3 DGA SL formulation of
(480 g ae/Ly DETA SL

118 ':af broadeast foliar ap ;tsimatmzz ot
: { : FROA L, 4 havian DETA SL. and 3 thae/gal (600 ¢

. MA SL formulations in side- by-side plots at a wial rate of D.306-0.388 1b ae/A (B 410-
. 4 >~% &g aerha, comhzmd residues (and per trial averages) of dicamba and 3-OH dicamba were
3.89-7.00 (3.96-6,57), 3.71-5.61 (4.32-3.41), and 3.10-5.73 (3.15-3.28) ppm., respectively, infon
wheat f&mgr hdi‘%mtud ata PHEof 7 &u}:mv Corresponding residues in/on wheat hay were 815+
P2 (RAZ-168) 6.13- 143 (6.46-13.3), and 8.23- 142 (6.36-13.7) ppm, respectively,

{single preplant fo

i

ERA MEID & 49379303
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Foll
app iamm;m'} of the
th ;

owing three side-hy-side applications (single preplant followed by two broadeast foliar

4 ib aefpal (480 g ae/LY DOA 8L, 4 b aefyul (480 g ae/Ly DETA SL, and 3

; e %XP‘\% A ‘wi Iummhimsm i side-by-side plots at a total rate of 0515
0,650 Hh ae/A (1168 cg aothal, combined residues fand per wial averages) of dicamba and
S-O3H dicamba were < ﬁi}}i‘?»i ;&'wvf% CIG0-1.73), <0061 940,91 ] {(<0.0890-0.863), and
<Q.0R827-0.929 (<0.0970-0.905) ppm, respectively, infon wheat grain harvested st a PHI of 6-7
days. (""’("xrmesp@miirig residues infon wheat straw were 6.72-32.0 (7.65-31.7), 5.72-27.9 (6.04-
2770 and 3.71-24.6 (4. 85-24.3) ppm. respectively.

No reswdue decline wrials were conducted,

?wi;h $.7.6.1.3-6. Residoe Data from Wheast Fleld Trials with Dicamba’
Fome] Wheat' | Plat PHE? Residues’ fppeg [Averase]
Wariuly {shies) Ditanbg 2.0 frramba? {ovibdned”
{15
Crrain R 7
15690
Sergw 7
30 Forage 7
Hay 7
(£}
Cirain 3
e 7
4 1 Foepey 7 ML A
ER DL
Fas 7 PU7A, LLER PR A8
{6y {166 i
Larnin 7
i 7
Gepeva, MM 3 Stevie 3 Forage 7 f.14, 700
G L4 18 1 ‘?“*i
Ef{ (% }‘fﬂ}“ = @ f,s} }«\
REGHIRS) %
Lirain fs
Siraw i PR, B3
i1i6]

EPA MBI & 49379303
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Table B.7.6.1.3-6. Residue Data from Whent Field Trisls with Dicamba
adion Fone i W 1 Phos | Mainix HE PHEC

{slaysd

? INEMNE
03,171
T 941, D86
(5) {11894

i

ko

3
¥

Ciradn

Straw &
f112
OAE LI

4 g,;;mw: 3
P10
{3}

{¥yudn &
Straw i
7 2! Fo 7
Hay H
{71

$aruin E
i, 6268
Sirasy 7 163, 248 878, 11.2

{L&T] {10.2]

.30, 4.8

3| Ferage | 0388 7
£5.4 341

By

irain 4650 7
{0,727

Straw 7
4§ Forage 7

Lrsin T
Stpa = REE R

iR, ..‘4‘,};

ERA MR 4 49379303
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Table B.7.6.1.3-6. Residue Dats from Whest Field Triaks with Dicamba’
Zope t Wheat! | Plot ] Marix PHES * {ppod PAoverage]
Varhty H Diarnba? Combingd”
o Adpowa 1 21 Fomge 7 288, 297
Fay b CiLE
{83 {10.6]
{rnn f 380018
Siraw %
Hay 7
kS
it 3
Siraw &
4 | Fomage 7
Hay 7
{83
Livain &
Straw &

U rdegind produect P 20 4 8
aminog h‘ cthaned (EX RN
ion mi d;mmm &% z%;s: {

orbuble concentyae (513
3 iashn id

sk per ardal
stedues, combingd e
tearmbe are wxpresse

o in prapent gqmmﬁmz\

Table B.7.6.1.3-7. Sunumary of Hesidues from Wheat Field Trials with Dicamba,
Crop Pormulation L Copbined K u}uu{pg)m parent squivalents
Magriy Min? | M 9L HART | Median' mmﬁ s
4 R T 3.5 4,594 RIREEINE B B ¢
5,372,388 T4 XTE L oset | 431 | sdd L69 | 477 | 0490
1, ; 70434
7 4 340 L 318 .28 55 £A45 ) Gl

EPA MRID

49379303
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Table B.7.6.1.3-7, Summary i)f Risidm’:ﬂ from Wheat Field Trigls with Bicamba,

Lrop Formulation #! Comnbined Resbiloes {ppm ;“‘au. wmm% gy
Mutrix f@‘%s@ Wigs | hdmes | LAFTY [ HAFY Mean' | SO
i g
{kg
3,366,387 7 4 &.15 i 8432 B RE 128 1 3.
LA 10,4331
e@ e“f&m % H i .43 14,3 f.4 £3.3 P28 112 3.3
T 4 £33 4.3 .56 137 i HEHIS e
F 4 10 0%ie T 1% | aging 173 1343 6RO

10,641 ibfﬁ{@

GA24-0650 | fod | A L0069 | D011 |0.0R90 | G863 | 0243 ] 0.339 | 0,346
10.699.0.727)

arain
&

{803 fosY | 8334

Whein
SR

i sissnand
or sumption af rred i bt the

RO} ¢00.09 ppunb

I, CONCLUSIONR

The wheat field trials are considered scientifically acceptable. When the fiekd trial results for the
three formulations arc compared, residues ivon all whest matrices resuliing from applcation of
the 4 1b ae/pal (480 g we/L) DOGA SL formulation of dicamba were higher than those resulting
from either the 4 b ae/pal (480 g ae/Ly DETA SL formulation or the 5 1b aw/gal (600 g ae/l)
BAPMA SL form uiazzg‘sn\

g ‘ ‘% S}L, zami ih m:ﬁ‘gai {:{u{}{f? g
e p%um at & mm% rate m" if 366 1,3%3?“% I ae/A (0410

)v«w

% 65?_&3.?'&%&62 {4 L:‘;«*ﬂ 41} andd ii"i ?‘“h vggppm rz‘:"y&z‘:ctiwivg indon
wheat mmg;;t: harvested at o PHI of 7 days. Cf(ﬁi"&’ﬁ&pﬁ;}ﬂdii’ijs: ii"ﬁfi’idiﬁc iron wheat hay were 8,15+
7.2 (B 42-168) 6053145 (646-13.3), and 623-14.2 (6.56-13.71 ppm, respectively.

Following three side-by-side applications (single preplant followed by two broadeast foliar
ap;w%m.;ztw:m of the 4 b ae/gal (480 g ae/Ly DGA 8L, 4 b ac/gal (480 g ae/Ly DETA 5L, and 5

I ae/gal (600 ¢ ae/L) BA P'&i A KL mz‘muimum 5% x&c}a, -by- ~side plots at » imm% rate pf L.615-
JRVRIEN :f;(z%ﬁ‘%‘ {1,727 kg actha), combined and per il averagesy of divamba and

exsidues
3, {}Aﬁ}{wé S0 (L OB0-0863), and

£
-0 dicamba were ‘w-i}‘i_.}%}ﬁi? Z T (=0.0160-1.73)
elv, ifon wheat grain harvested ot a PHE o 67

&-/{Mm,;;?»{é;‘l?fﬁ 9 (L09T0,905) ppm, respeiive

BPA MRID & 49379303
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days. Corvesponding residues infon wheat straw were 6,72-32.0 (7.65-31.73, 3.72-27.9 (6.04-
27,73 and 3.71-24.6 (4.85-24.3) ppm, respectively,

Mo residue dechine wigls were conducted,

An acceptable method was used for residue quantifation. and adequate storage stability data are
avatlable to support sample storage durations and conditions for all analytes.
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B.7.6 Residues Resulting from Supervised Trials
(Annex HA 6.3; Annex 1A 8.3)

B.7.6.1 Hesidues in Target Crops

B7.6.1.2.  Field corn {Bridging data)

Document Hk MEIY No, 49379304

Report: Shepard, E. 2013 Formulation Bridping Study: Magnitude of the
Residue of i“}ics:m‘z%“»:z in i; orn after Application of BAS 183 09H, BAS 18
UYH, or BAS 183 WBH (Clartty Herbicide and Two New balt
Formulations). E%.»%M ‘»‘iudx Number 389564, BASE Reg. Doe, No.
201277005468, Unpublished study prepared by BASF Crop Protection.
176 .

Guidelines: EPA OUSPP Harmonized Test Guideling 86001500 Urop Field Trals
{Aupust 19963
PMEA Reguolatory Directive DIRSE-G2 -~ Residue Chemistry Guidelines,
Section Y - Crop Field Trials
PMEA Regulatory Directive DIR2010-05 ~ Revisions to the Residue
( themistry Crop Field Triat Requirements

OECT (mmdim 09 Crop Freld Trial (September 20089

GLP Compliance: No deviations from regulatory requirements were reported which would
have an impact on the miidzag of the study,

Aecceptability: The study is considered ‘t;ciemiﬁcailg acceptable, The sceeptability of this
study for regulatory purposes is addressed in the fortheoming ULS. I? A
Residue Chemistry Summary Document, DFFE D429R6R.

Evaluatar Peter Savoia, Chendsy,

Registration Action Branch VAV Health BEffects Divigon
Wote: This Dt Evaluation Record $DER Y was srdghutly prepared wder sontraet by Versaw, foo, (683 Versar Comer,

% VE L bt 12418 < o petlent correny Office of

yi (PR pohicien,

Springfichl, e DR Bus boen reviewe d By HED and revise

Postiivide Progr

EXECUTIVE SUMMARY

BASE Crop Protection has submitted feld seial data for divamba on Seld corn. Four fleld rials
were comudugted Jin 2“11&: United States during the 2010 growing season in the North Amernican Free
Emda wzwrmm % I *a} (;mmnn f’m 5 'IA M’\ &mj NEY. The study was i&;ubm%t‘iﬁd £

gal (480 ¢
wnine {DM xs salt {BAS Ma i ”s %%,; and the 5 Ib
: ':,‘_; {6l ¢ .é %Z im"mzz%mmzz wzmm;z‘x N ON-bis-{S-aminopropyDimethviamine (BAPMAY
sall { i’z o 28.3 WHHL through side-by-side ma%z» conducted with the 4 b ae/gal (480 ¢ ae/dl)
formulation z‘:a’:s;'nainmn 2-{Z-aminoethoxy ethanol (aka. diglveolamine: '{_}é.r&) salt {BAS 183
09; Clarity I-'*im‘%"}i{:.idm EPA Reg, No, 7968-137)

¥

A

Each feld e:i{i-: consisted of one wntrewted plot {Plot 1) and three and three side-by-side treated
plots (Plots 2, 3, and 4) reflecting application of three soluble concentrate {81} formulations of

EPA MRIDE 49379304
Page Vol 12
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dicamba cach containing a different wmine salts the 4 th ao/gal (480 g ae/

formulation, the 4 b ac/gal (480 g s/l DETA SL formulation. and the gad
BAPMA SL formulation. Each treated plot reeeived one preplant soil dppiiwﬁmn at i} 4%‘} i} 3:%
K

¢ equivalent {aelV A (0.348-0.577 kg ap/ha) followed by two foliar brmdm% applications
made at 0.482-0.3508 1b ae/

(0.540-0.369 kg avthay and 0.242-0.262 b ae/A (02710293 kg
aehay, respectively, for wotal application rate ol 1.22-1.28 hae/A {2 s;m§ A3 %w_ achal The
second application was made at the V3 (BBOH

Sxing

133 growth stage 1723 days after the @upixu‘;{
application. The third application was made at the V7-V9 (BBCH §§°§ growth stage with an 18-
to 3d-day retreatment interval (BT between the wumd and third foliar appheations.
Applications ware made using ground mw;wmm& i spray volumes of - A (139190
LAy of water. A nonfonie surfactant (INIS) was added 1o spray mixtures for cach trial. ¢ Samples
o vorn forage were harvested ata pre imnc‘«.i interval {PHL of 43452 days and sumples of com
grain and stover were harvested at a PHI of 90-99 %;—z;a afier the fast foliar application.

All samples were malntained frozen at the testing facility, during shipping to the laboratory, and
were stored frozen until analyvsis, The field residue § saraples were stored frozen a maximum of
374 davs (18.9 months) for mmgm 538 days (17.7 months) for grain, and 341 ﬁa‘m {(17.8 months}
for stover from harvest to extraction. ‘*mmplea were anatvzed on the same day of extraction.
Adequate storage stability data are available indicating that resadues of d;e::mz%m and 3-0H
dicamba are stable under frozen storage conditions for up o 3 and 2 vears, rmgmumi Hon
field corn *{amgm stlage, grain, and inddu’{ ieamba RED, DPE3 176049, 1220005, C. {}imgm 3.
Adequate storage stability data are therefore available to support the storage conditions and
miervals for snmples in the current friads.

Samples were analyzed for residues of dicamba and 113 metabolite 5-03H dicamba using high
pressure hquid chromatography with tandem mass spectrometric detection (LO/MS/MS); PSL
RAOU6, which is based upon BASE Method D002 with minor medifications. The it of
gquantitation {LOQ: determined 83 the lowest Bmit of method validation, LLMV Y was .01 ppm
for all analvies in sl corn matrices. The method was verified in conjunction with sample
analysis and is considered adequate based on acceptable concurrent recovery data, The
fortification levels used in concwrrent method recovery were adequate to bracket expected
resichue levels, Concurrent recoveries were not corrected for apparent resudues in controls;
treated samples were not corrected for residues tn controls. Quantiliable residues ol 3 5-OH
dicamba were converted {o parent equivalents by the registrant using molecular weight
conversion factor of 60,9323,

21 sidues of dicamba and 3-0OH
dicamba resulting from application of the three SL formulations prepared as different amine salts
are comparable in com matrices. Residues following application of the DETA salt and BAPMA
salt gare similar, but the highest residues occurred resulted from application of the DETA salt
infon corn forage and stover. Residues resulting from both the DETA and BAPMA salts are
Bigher than the DOA salt. Combined residues resulting from ¢ g@phmﬁwn of the DOA, DET
and BAPMA salis were sl or below the LOGQ in/on all samples of comn prain,

The results of the side-by-side trials suppest that combined »

w’

fant followed by two broadeast foliar appli olications) of
T DETA 8L, and 5 Bhae/gal (600 ¢

Following three applications (single prey

the 4 th ae/gal (980 g ae/L) DUA SL. 4 b se/gal (480 g aw

EPA MEIDE 483749304
Page 2ot 12
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ae/ly BAPMA 8L formulations in side-byv-side plots at atotal rate of 1.22-1.28 b ae/A (137
3 ; sichies {and per trial averages) of dicamba and 5-OH dicamba were
{ L7077 {'{{)‘{%‘%Bﬁ«‘i.}, 707y and <0047 10762 (<0.0594-
i% (w 33 ppm rmmma a,h infor corn forage harvested at u PHIE of 43-52 days.

Following three {}g siications {single preplant ollowed by two %mzaia;wi foliar applicationsy of
the 4 b ae/gal z»% Yooae Ly DHOA SL, 4 v ac/eal (480 g ao/ly DET .oand 5 b ae/gal s;{wri_}{}g
ae/Ly BAPMA SL formulations in side-by-side plots at a total rate m 1‘23 L28 b ae/A (137
143 %w ae‘ha} combined vesidues {and per trigl averages) of dzu;m Em and 5-OH dicamba were
- 002 34 (o0 02-<0.0228), below the LA < ' 2 (L0206 (00201205
ppry, respectively, infon cors grain harvested at 39 dayvs. Corresponding residues
ivon corn stover were <(LO737-<0.453 (<1088 3, <43 «i}{a 0680 (<003 180,675}, and
<LO2-0.667 (<0.02-0.616) ppm.

Mo residue decline trials were conducted.
I MATERIALS AND METHODS

A, MATERIALR

Table B7.40.1.23-1, Nomenclaturs for Dicaniba,
Conunni name Frivamba
Jddentity 3 frdivhedon
AR na.

Campeeny experimentad name
Chihier synonves {f applivabls

ConEnan maems

dentily op-3-hvdroneSomethove-bomeoin avid
CAS no,

Company experimental name 3-00H divarmba

Cither synonyws {1 applivabily) RNAA

EPA MR o SU3TOM
Page 3 of 12
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B. Study Design

1. Test Procedure

-

A total of four side-by-side restdue trials infon corn were conducted with thr

SL formulations durlng the 2010 growing season. Fleld ial locations by N

1

are summarized in Table B7.6.1.2.2.

A %

4 o1 3 1h ae/gal
IA growing zone

Table B.7.6.1.2-2, Trial Numbers and Geographics! Locsiions,

Lrop RAFTA Growing Zone
! 2 3 § fa H ko & in ! 12
Lo Sish, 4 4

1t

FAsper Ta
crop

Locations and detailed use patterns for the trials are provided in Table B.7.6.1.2

P

1 the seoond mumber w

uipprt o @ crogs g3

Table B76.0.2-3. Study Use Pattern,

ot Pascduse Raw
Frodusy’
R D L 8497 11557
IR 8L
{5400 [{L350)

{h24% [ 20 Mi%

3 490 349 = £z

FAT
{482 {15460 a3 Wi%
3. Bro 0,249 {279 i W%

RAY.

3 $ARY - NS
BADS AR 22 WS
33 0271 2 NS
Frovhrs, & 2 BIZIIT - 127 N4

2018 .42
IR % S
G802 ] N
3 QALS AT | - S
{5605 Hi Ro6] 23 i 53

EPA MRID

4R3TRIM
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Table ii,,,t’ni 23 3“!{1’% Use Paltern,
Loeation: £ity, | Ploy
Youy
At iy
RIS
4 g 1. Soil hsu&dca\i sprasy ] 16,95 {136] | 310 3T = 126 w15
BAPMA BL {preplam {1.421
el T4 EHE3 ‘ 23 WIS
PR.Y 31 BN
2 b Sesit brondvast spravy D V9SS TER3T ) 0490 L34 s RN
preplant
aui fodiar IDRTHERG] | 0407 {0837 B WS
IR HLE % R
3 - ol broaduast spray; v 3F 4RSS - 124 Hin
g'f“ ;‘m\xi §1.39
it 1 (448 1 554 17 IS
1258 HL289) i NN
4 UL MiX
{499 0.5 i wiR
G248 1278 1% MR
2 BEBSTIT ] - AR
.50 1S et MK
61 {1202 34 MY
3 Fus (18T e .28 Mi%
{1.43]
R FE.L 1 it ot
Ay 34 Ni%
spray: ¥WIOVE
4 { Sl azraz‘zdcsgs aprsy | P98 HBY e 126 Nis
1.4
iy iy 2 fis
ity 34 MES
PP e Eadeuse producs Plot 2 4 8 313 formlative of divamibe ax ih

”3{:‘}»1 Fth Pl 4l AL

st
3 P 4 Aiba

Md?fvm ;u}wm% LIAGAS sal 18
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Corn was grown and madntained according w typical agricultural practices. Irrigation was used
at the NE trial sites. No unusual weather conditions were reported 1o have adversely affected
crop production or vield during the study,

Sample Handling and Preparation

Single control and duplicate treated samples of comn forage were harvested by hand 43-52 days
after the last foliar application. Single control and duplicate fre atied samples of corn grain and
stover were harvested by hand 90-99 davs afler the last foliar application. The samp sles were
commercially acce p&m e o BAC samples and consisted of ot least 12 plants. Bach RAC
sample weighed 21 kg (forage and grainy and 20,5 kg (stover). All reated samples were placed
i frozen storage at the ield triads within 3.3 hours of harvest. All samples were shipped within
23 days of collection by AUDS freezer ruck 1o BASF Agricultural Research Center {Research
Triangle Park, NOY for homogenization, where they were maintained frozen (temperature
unspecified) prior 1o preparation. In preparation for analysis, the samples were : prog cessed per
SOP O L2 & CHEMITLE Homogentred »;m‘gg*%ew corn forage, grain, and stover
were shipped frozen to the analvtical Jeboratory, Produet Safety Laboratories (PSL; Dayvion, N
for residue analysis. Corn forage, grain, and stover samples were maintained frozen (<18 “C) at
the analytical laboratory prior o am%wu

m

2. Description of Analvtical Procedures
Samples of corn (forage, grain, and stover) were analvzed for residues of dicamba and 3-0H
dicamba using an LO/MS/MS modified version of method PSL RAGOS, developed by PSL,
which 15 based on BASF Method DOB0Z. A brief description of the method was included i in the
submission,

Briefly, homogenized samples were heated with 1 N HCOLat ~90 °C for ~45 minutes, The extract
was couled o room temperature and fillered, The extract was partitioned (330 with hexanesethyl
acetate {11, viv) ollowed by centrifugation. The resulting orpanic phases were combined,
concentrated NHiOH was adde d, and reduced 1o near drvness under nitrogen. Residues were
then recomstituted in methanobwater (1:9, vov) for analvsis by LOMEMS, Two transiten tong
were monitored for cach analvie

The LOO (determined as the LLMVY, waz 0.01 ppm for all analvies in the corn matvices; the
corresponding limit of detection (LOD) was 0.002 ppm.

i RESULTS AND DISCUSSION

Muethod ;m’is«m‘;, nee was evaluated by use of voncurrent vecovery samples. Samples of com
forage, grain, and stover were fortified with each analvie at 0.01 and 0.4 ppan. Recoveries were
generally within the acceptable range of 70-120%. The method was considered valid for the
analysis of dicamba residues infon corn matrices {Table B.7.6.1.2-4). The fartification levels
bracketed the measured residues. Concwrrent recoveries wore not corrected for apparent residues
in controls: residues in the treated samples were oot corrected Tor apparent residues 1o controls,

Pl

EPA MRID & 48379304
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For analysis of corn forage, grain, and stover, the detector response was Hinear {coelTicient of
determination, r* 209976 for dicamba and 1 20,9048 for 3-0H dicamba within the range of
L3535 ng/mbly. Representative chromatograms of contol smmples. fortified samples, and
treated swmples were provided, The control clvomatograms generally bad no peuks werest
above the chromatographiv background. The fortified sample chromatograms vontained only the
analyte of interest, and peaks were svmmetrical and well defined. Apparent residues of each
analyie in controls were <0.01 ppm. The reported residue values were not covrected for apparent
residues in controls. Residues of 3-0H dicamba are a.xpwxmi in parent equivalents as
caleudated by the registrant using a molecular weight converston factor of BLU325,

Table B.7.6.0.2-4 Summary of ProceduralConcurrent Recoveries of Bieamba and 5-0H DHeamba frem
Corn Matrices,
Nlatrex Analyie Fortification Levst | Sample sike Bloan & Std D,
{ i} {1} {203

o, forage Dicanba ] i EERR
REEISR T ) 1

Llenrn, pridn Eroamba B T LSS
300 Divarmbs ; 5 The 137 5

Corn, sover Dicarnba (40 & TEAn
S-0H Peamba £ £F) -1t 5 a4

Flloncurrent recoveries were i sorrerted for apparent rosidises s contrals,
The field residue samples were stored frozen 2 maximum of 374 days (18,9 months) for forage,
538 days (17.7 months) for grain, and 5341 days (V7.8 months) for stover from harvest to
extraction { Talde B.7.6.1.2-3). Samples were mmiymd the same day of extraction. Adequate
storage stability data are available indicating that residues of dicamba and 5-OF dicamba are
stable under frozen storage conditions forupto 3 and 2 vears, respectively. wion field com
forage, stlage, grain, and fodder {(Dicamba RED, H 05, O, Olingery. These data
are acceptable 1o support the storage conditions and dur rom the fmhm;m:s:
feld rials,

m

amm a%f sampl

Table B.7.6.1.2-5. Sumunary of ‘at:}mgs} Conditions,

Sty Tterval of Demonstrated Storane Swhility

{7

Corn, grain

Carn, stoves

The results from the submitted feld wials are presented in Tables B7.6.1.2-6 and B.7.6.1.2.7
The results of the side-by-side trials suggest that combined residues of dicamba and 3-0OH
dicamba resulting from application of the three SL formulations prepared as different amine salis
are compurable in corn matrices. Residues following application of the DETA salt and BAPMA
salt are similar, but the highest residues occurred resulted from applicaton of A salt

e

the 13

mion corn forage and stover, Residues resulting from both the DETA and BAPMA salis are

ERA MR & 49370304
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higher than the E}( A s zi Combined residues resulting from application of the DGA, DETA,
and BAPMA salts were at or below the L O infon all samples of corn grain,

Following three applications (single preplant followed by two broadeast foliar app irmiwm) of
the 4 b ag/gal (480 gae’Ly DGA SL, 4 {b ae/gal (480 g ae/L) DETA SL, and 5 1b ae/gal (60U ¢
ae/L) BAPMA SL formulations in side- %zx-w»zgi;: fots at g wtal tate of 1.22-1.28 b ae/A (137
143 %L ax'ha combined residues (and per trial aver: of dicamba and 3-OH dicamba were
SOO2-0.667 (<0.239-<0,5304), «0.0711-0.777 (=0.0836-0.707), and <0047 1-0.762 (=0.0394-

(1,623} ppm. respectively, infon corn forage harvested at a PHIE of 43-32 days

Following three applications (single preplant followed by two broadeast follar applications) of
the 4 th ae/gal (480 g ac/Ly DA SL, 4 hae/pal (480 g ae/L DETA BL, and 5 1h ae/gal (600 g
ﬁe:-"'f 3 BAPMA 5L formulations in side-by ~*»~%1ds, plots ;u a total rate of 1.22-128 Ib ae/A (1.37-
4 1\5:3 ae'ha) combined residues {and per trial amzk 51 of dicamba and 3-OH dicamba were

: U228, below the LOG (- 3, and <002 (L0206 (=0.02-<0.0203)
ppm, z*"'“:‘ptfi‘:iiw:} , ion mm grain harvested &t a P'%""i of 90-9% davs, Corresponding residues
imon corn stover were <O0737-<0L453 (<0881 -<0.430), <0.0306-0.680 {(<0.0318-0,675), and
<L 02-0.667 ¢ v,},{h;v{},m{}) DR,

N residue decline trials were conducted,

Table B.7.6,1.2-6, Residue Doty from Corn Fleld Triak with Dicamba’

S Cory/ Plot | Mariy
Wbty

E¥ianba S04 Divanbe?®

3 Piossey 2| Forspe 1.24 % HEHEKY £3.686, 1530
0E0 RIG023 1) PHROHR {1.39] '- [0.493]
Cargin i
Stover B (0009763,
GHOS
3 £33 3
1137} ;a;,s.ast*,aai
Citain 90 ;rh e p
Sty ik
4 | Forage 123 31 0616, 037
{1.37 HEREE R
Caradn 46
S 3

ERA MRID & 49379304
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Table B.7.6.1.2-6. Residue Pata from Corn Field Trials with Bleamba,!
Locapion; o/ Pl | Maris PHY? Residoes” {ppm) LAvers
St Yony b {shaysy S0 LHrambe’®
e 1Yy
Cirain w1
Nbsawgy 22
3 @ Forage £27 KH
{1.47]
Cirndn &2
Rirver 92
4 1 Forage 51
Tiratn Ul
Rygiver 43 :
{1198
¥ ABETRE 4§ Forage 32 {3 ER, )
g
Cagstiny Wy
Stover Gy PLIMIER A
I EE RS A
ot
% e 52 3
11,399
Ciradn 53y
53
4 | Fevage b4 52
{139
{irain 5%
Koy G4
ft (109
L J84 TR 3 Forage 128 43 (ARERRSY, MU
J143) [aid gt |
43 NEL N
ptr i}
| Sunver B 3398, G444

EPA MEID & 49379304
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Table B.7.6,1.2-6. Residue Datx from Cors Fleld Trials with Ddeamba’
Lopationn Oy, | Ko Chappd Pt | Matrix By PR
State Year i §
{ Trial 13y

es’ {ppm} LA

‘ §

{days] Drivamba S00H Divambe® ] Combi

QA28 f4r4] fodr 4303
1113

3 138 43
fL43d
Uirain e
Stovor az ;
10,63
4§ Forage £36 43 043834, 300113 G745, (487 L7653, 0.4
FEA jo. }

{11608 faaly

Cirain

Pl
A

forroniation a3 de
 Dayvs after Sast applicmion,
: G was 9002 pam, and the 1L

5. Residues below the LAR
sgied 1 &

£y

W
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it i);mt;s%m

Table B7.6.1.2-7, Summary of Restdues from Cora Field Trials

Lorop BHE § g { yanrhiy 'y {u;rwi 3% ;§s fvadantsd
Matrix fddags) TR VIV Viediant | Moan' ] S0
o 4 hoaeiye FRAT P4 L D02 L eS| I G 1 3T OIRG
et i
4 4332 1 4 R RO RS B G337 3at 1 828
1
5 4352 1 4 TADTEE ATR -0088 ] 023 4Re 1 0418 | 028K
£
oy 4 G b4 ] BT PRl w0l DagullR DD oy

Ed GO0 1 4 ] i SHIR A w3082 REER LI a0 LEREN WA

i

K} LR ¢ LY PR DI0G 07 0 02a3 LEX 10 R

g
S F o4 Lo TVTL 883 i R 357 208 | OBIAS
Goramd |4 Pl 0806 BORD OO3E ] 0473 g§.932 G238 1 0288
GO0 1 4 L <aar 1 osa7 < {8 als {1254 HEREE O A B

HI CONCLUSIONS

The corp field vials are considered scientifically seceptable, The resulis of the side-by-side trinls
suggest that combined residues of dicamba and 53-OH dicamba resulting from application of the
three 5L formulations prepared as different amine salts arc comparable in corn matrices.
ixﬁ‘é*iidmiz‘% miiaw*mg d{?pii&‘ m{m of 2%1:: m 'sf\ mii «md BAPMA salt are stmilar, but the highest

x alt infon corn forage and stover,

wailts are igher than the DUA sal

( z‘w*’zi‘fz'{wé fs‘:‘%éz‘;ﬁ;ﬁf}% rmu%i‘im f’rmzz app.:&‘::&iém& ;‘ﬂ" am: DGA, DETA, and BAPMA salts were at or
below the LOQ indon all samples of corn grain,

gkm at wm% mh {si ¥ ”"‘"’ i jﬁ Hy ne/A {i w“?
averagest of dicanmba md 5-0H dicamba were
] ~.i_},3:3‘}-»f~i(¢.:§{}<~i} --~{},{3‘? i ‘~{j.‘§“§"‘? j_wi),{?\f‘%“«‘{awu Ty, and G710 702 (<0059

sspectively, infon corn forage harvested st g PHL ot 43-52 days,
Following ﬁmfc applications (single preplant followed by two broadeast foliar ap pizm%mm} z)i
1 {480 az‘:’i }D? ”X Sk, ami Eb aefgs

i‘Em 4 1b ae/gal {%‘%f rae/ly DGA SL, 4 ihag
1Ly BAPK 1& %E z}}ulgzimm i bu.i “E‘X-

ERa MRID ¥ 495130
Page 1ol 12

ED_005172C_00001705-00062



Ditcaraba [ PO Code 0% BASE Corporation

SO0 0234 {<0.02-20,0228 ), below the LOOQ (<0021, and <002-<00206 (<0.02-<0.0203}
ppi. respeetively, infon corn grain hay d at a PHI of 90-99 days. Corresponding residues
on corn %«imw werg <0737 4583 (200881204308, <01 3{}@ a8 (<0 03180673, and
<OOL-0.667 (<0.02-0.616) ppm, respectively, infon corn stover,

No residue decline trials were conducted.

An acceptable method was used for residue quantitation, and adeguate storage stability data are
avatlable 1o support sample storage dusations and conditions for all analvies.

REFERENCES

Residue Chemistry Chapter of the Dicamba RED, DP# 317699, 12/20/03, C. Olinger

EPA MRID & 49370304
Page 12 0712

ED_005172C_00001705-00063



Dicamba [PC Code 100094Y BASE Corporation

B.7.6 Hosidues Resulting from Sapervised Trials
{Annex HA 6.3 Annex HIA 8.3)

8.7.6.1 Hesidues in Target Crops

B.74.1.0. sovbean (Bridging data)

Dacument {1 MR No. 49379305

Report: Norris, F. {?f}ﬂ} ’xhgmmdc of the Residue of Dicamba in Sovbean

Matrices, Formulation Bridging Study, BASE Study Number 389361,
BASF Rep. Doc. No. 2012/7003301. Unpublished study prepared by
BASF Crop Protection. 328 p.

Cuidelines: EPA OCSPP Harmonized Test Guideline 866, 1500 Crop Field Trials
{August | ‘«)‘f}é}
PMBA Regulatory Directive DIRSEO2 - Residoe Chemistey Guidelines,
Section ‘I} ( rop Field Trials
PMRA Regulatory Directive DIRZOT0-08 - Revisions to the Residue
Chemistry Crop Pield Tral Regquirements

L1 Gadeline 309 Crop Field Trial (September 2009

GLE Compliance:  No deviations from regulatory reguirements were reported which would
have an impact on the validity of the study.

Acveeptability: The study 1s constdered sclentifically acceptable. The acceptability of
study Tor regulatory purposes is addressed in the Tortheoming U8
Residue Chemistyy Summary Document, DP# D429868.

Evaluator: Peter Savoia, Chemist,

Registration Action Branch V/VI Health Effects Division

it e er,
et Ofioe of

B Crop Protection bas submitted field visd data for dicamba on sovbean, Four Deld tials

ve ponducted in the Untted States during the 2010 growing scason in the North American Free
Trade Agreement (NAFTA)Y Growing Zone 3 (NE, MN, 5D, and 1A § wial each), The study

as submitted o provide bridging data in support of two new salt formulations of dicamba, the 4
al (480 oLy 8L §i:zz?3z,§§,,zimzz wmmmfw dm hyienetriamine {1 3% TA)sal {(BAS 183
) dﬁd 1”&%: 3 ‘ 351 aining N, M-bis-(3-
-1%1 (‘E% ‘&% P83 WEH, thrngfh xzdg by-side trials
3 5L formudation containing 2-2-aminoethoxy jethanol
349 Clarity Herlueider EPA Reg, No, 7968-1371

xg
k33 300

conducted mth iha: c‘-l ih a8
faka, dighveolamine: DOAS salt (BAS

Each field site consisted of one untreated plot (Plot ) and three side-by-side treated plots {(Plogs
2. 3. and 4) reflecting application of three soluble concentrate (81} formulations of dicamba each
g‘:{'};‘zminirm adifferent amine salt: the 4 Ih ae/gal (480 ¢ "‘vw’?,} DOA SL formulation, the 4 1b

ag/gal (480 g ae/Ly DETA 5L formulation, and the % gal (00 g ae/L) BAPMA SL

EPA MRID & 40370305
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ch weated plot received one preplant soil application at 04810323 b acid
a‘z{gaém’ims fael A (05390386 kg gze:\-.%m_} §f%}§§n wed by one foliar broadeast application at 0.965-
FO2 b aedA (LOB-115 kg ao/ha). There was a 119~ 1o 185- day retreaiment interval {R’i“i}
App %zmtmm were made using Lmumf u;uzplmm in spray volumes of ~19-23 pal/A (181-21]
Lohay of water. A nomonic surfactant (INISY was added o spms mixtures for each ma%( fmm;‘ﬁ
of sovbean forage and hay were harvested a1 the V6 (BBUH 18) growth stage 66-78 davs after
the preplant application of dicamba. The registrant indicated that hay was allowed 1o drv i the
Held for 2-3 days y

formadation. B

after harvest, Samples of sovbean seed were harvested at a preharvest interval
{PHI) of 7 davs after the foliar cappimazmn Total application rates were 04810523 h ae/A
g

{L339-01L586 ‘&g agthay for sovbean forage and hay and 1.43-1.54 Ibae/A (1.63-1.73 kg avthay for
seed.

All samples were maintained frozen at the testing faeility, during shipping to the laboratory, and
were stoved frozen until extraction ia‘r analysis. 123%: i Jdd residue samples were stored fozen g
maximum of 957 days { ve {310 monthsd for hay, and 872 davs
{28.7 months) for harw wi i{ »:*.};?;x“au%i{:n'zv Ef?zzm‘;'}ieﬁ were analvzed within 1-17 days of
extraction; sample extracts v ere stored under refrigeration (i needed) prior to analysis.

Adequate storage stability duta are available reflecting the stability of residues of dicamba and
DUSA during frozen storage Tor up to 4 monbs infon sovbean forage and residues of dicamba

and 5-OH dicamba are stable during frozen storage for up to 3 and 2 vears, respectively, infon
corn forage, silage, grain, and fodder (refer o ihe Residue Chemistry Chapter of the Dicamba
RED, DP# 317699, 1220403, C. Olinger). Although the available storage stability data Tor
DOCSA do not support the storage duration of the sample in this study, given the similar chemical
structure of DUSA w the parent compound and the DUSA residues found in this study it may be
vonchuded that potential DUSA residues were unatfected by frozen storage prior to sample
analysis, Data for dicamba and 3-0H dicamba are agceptable to support the stovage conditions
and durations of samples from the submitted field ma&.

Samples weve analyzed for residues of dicamba and its metabolites, dichlorosativvelic acid
{DUSAY and 3-0H dicamba, nsing high pressure liguid chromatography with tandem mass
spectrometric detection {(LO/MEMSY Method DOYOZ with miner modifications. The limit of
guantitation (LOG: determined as the Towest Bmit of method vabidation, LLMY ywas 0.01 ppm
for ull analvies in the sovbean seed matrices, The LOQ was 005 ppm tor all analvies mthe
sovbean forage and hay matrices, Acceptable concarrent recoveries were reporied for samples
fortified with dicamba. 3-0H dicamba, and DCSA a1 0.01-16 ppm. The fortification levels used
in concurrent method recovery were adequate 1o bracket expected residue levels, Concurrent
recoveries were not corrected for apparent restdues in controls; residues i the treated samples
were not corrected for residues in controls, Quantifiable resic im,», of DOSA and 500 dicambs
were converted to parent equivalents by the registrant using molecular uwzggh\; conversion factor

of 1UGE and D.9325 respectively.

When the trind results are compared on a site-by-site busis, it appears that the residues resulting
f’mm application of the DGA salt and the ©

T A salt formulations are comparable infon sevbean
ed, and that the highest residues oceurred following application of the DETA salt. Residues
fwuh;m from both the DOA and DETA salts are higher than the BAPMA salt, Combined

EPA MRID S 39370305
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residues of dicamba, 53-O11 dicamba, and DUSA resulting from application of the DGA, DETA,
and BAPMA salts were below the LOGQ infon all samples of sovbean forage and hay.

}asiiumnu 2 81y

fe preplant application of the 4 Th aefg cae/Ly DOA SLL 4 1h ac/gal (480
o e : cand 3t aefgal (600 g ae/L) BAPMA S . formulations in side- by-side triads at
a rateof {4, «39?5% 23 ib ae/ A (L839-0.586 kg ao'ha). {sm‘;‘zbmu d residues {und per trial averages)
of dicamba, 3 «(.}i-'i dicamba, and DUSA were below the combined LOQ (<0.15 ppm) infon
sovhean forage and hay harvested at a PHI of 66-78 davs (V6 BBCH 16 growth stage). The
absence of residues demonsirates that measurable residues wre not drown into the sovbean foliage
following o preplant soil application.

Following two azpphm%mm {single preplant application followed by one broadeast foliar
application) of the 4 1b ac/gal {4%%{} g ac’l 3 i)(]»"u \I A4 b agfgal (480 g ac/Ly DETA SL, and 5 1b
acdgal (600 » ae/L) BAPMA S wle irmla al g total rate of 1.45-1.54 b
ae/A{1.63-1.73 iw aedhal combined resic ‘ per trial ave m: Eni dicamba, ,,mi} 1 divamba,

argd DOSA were <0.03-6.27 (=003 t>.”?§"} . AR 7T (.03
<1 A2Y ppm. respectively, infon sevbean awd PHI ai 7 a}a} 5. The ';fﬂgi:;é;i:fam noted

that severad sovbean seed sarmples had mgmizmm rw;dms bt ot i s particular pattern and
provided a couple of explanations for these residues. First, it was suggested that the pod
containing the s seed may have begun to split allowing residues to contact the seed. Another
possibility is contact of the seed with the outer surfuce of the pods during shelling

-
e o

Mo restdue decline tnals were i:f;m.iiw:iita‘i
L. MATERIALS ANDMETHODS

A, MATERIALS

Table B.7.6.1. 01, Nomenclaiure for Dicamba,
Common name

Identity

AR uo,

Company experimental nome
Ciher synanyors G spplivablel

cagribag

Comnn pame

Tdentity

CAS fin, THG- 32
Company expecimental npme FEOH hicanad
Othur synouyims (G apphoable} N

EPa BRI 8 4R3TU305
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Table B7.6.1.1-1, Nomenolaiure for Bicamba,

Lsnmon same

bduntity ‘ vdrasvhengsis anid
AL B, ZRHRDT

Cormpany experimental name

CHber syoonvms (F applicahivs

B. Study Design

1. Test Procedure

g with ileee d or 3 b

Field triad locations by NAFTA
growing rone are summmarized in Table B7.6.1.1.2.
Table B7.6.0.0-2, Trial Numbers and Geographics! Lovationy,
CUrogs Ty NAFTA Sinwing Zong
Fria i 2 3 4 3 & 7 % oo 12
Sevhoan Sub, 4 4
Reg.® | KEa B

w7 the secnnd samber redl
SUBRort O i Crop Sroupd

of Bl

Surfiany |
Adjevany

Fotmatnmn
fnterval
{d

Yolumu
feali Al

&

wing

: - MY
148 NI%
3 - NIS
LAR Nik

ERFA MBID #: 48379308
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3.7.6.1.1-3, Mudy Use Pattern,
HY Plesy

4 NIk
(16806
2 1A%GT - (HARDT Ni%
{05357 [0.3387
10168 183 BIS
11.1329] i,
3 : NS

AEx 3
%

o

B g

TE AN

2069 00637
{19351

P

Sovbean was grown and maintained according to typical agricultural practices. Irrigation was
used at the NE and MN trial sites. No unusual weather conditions were reported 0 have

ERA MEID 8 40379343
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adversely alfected crop production or vield during the study; however, forage and hay samples
from the MN trial were lost ina fire.

Sample Handling and Preparation

Ningle control and duplicate treated samples of sovbean forage and hay were ﬁi@zzz“wf*:ied ;’ﬁ a PHI
of 66-78 davs after the preplant application al growth stage targeting V6 (BBUH 16). The
registrant indicated that hay samples were allowed to dry in the field 2-3 dw priog 1o m%iz;mism,
wple coptrol and dup slicate treated samples of sovbean seed were harvested &2 maturity 7 days
after the seeond application, The samples were 's.:mwmmmmié gepeptable sovbean RAU gam; nles
and consisted of at least 12 plants. Each &A& sample weighed 21 kg {(forage, hay or seed). All
treated samples were placed in frozen storage at the field trials m’imszdmm ¢ after s:uiiaumn, All
sarnples were shipped within 62 days of w% lection by AUDS freezer truck 1o BASF Agricultural
Rescarch Center {Research szngyi Park, NC3 for homogenization, where they were maintained
frowen (-] prior o extraction for analysis.

it

2. Deseription of Analytical Procedures

Samples of sovbean (forage, hay, and seed) were analyzed {or residues of dicamba, DCSA, and
5-OH dicamba using a modified version of LOMEMS method DOBOZ. For analysis of sovbean
forage and hay, minor modifications to imstrumentation and condilions were made including: (1)
atter the extract is brought 10 2 inal volume of 100 ml., g hexane partition s added before the
hexane/ethyl avetate partition. This additional clean-up of the samples was necessary due to
matrix wferferences in forage and hay; () the reference standard solutions and the sample
dilution solution were prepared in 10:90 methanol:water plug (1% formie acid o improve the
LOASMS response: sd (1) two sovbean seed analvtical sets were run with these modified
Lo 45 conditions 1o address matriy interferences observed in forage and hay
chromatography. A briel deseription of the method was included in the submission; for a
complete description and method validation refer 1o 48001303 DER, AL Kamel, 4730713

Briefly, homogenized samples were heated with 1 N HCH at -80 *C for ~43 xz'ﬁmz%cs, The extract
was eooled 10 room temperature and filiered, then adjusted to volume with water. The extract
was adjusted to pH 810 with concentrated NHOH, vortexed, and adjusted o p}ri 34 with
eoncentrated formic acid, Sodium chloride was added, and the extract was partitioned twice with
hexanetethyl acetate (121, vov) followed by contrifugation. The resulting organic phase was
reduced o dryness under m.;if%m_a then reconstituted in methanoliwater (10:90, vivy for analyvsis
by LOMS/ME. Two transition lons were monitored for cach analyte.

The LOQ (determined ag the LLMVY, wias 0.0 ppm for all soalyvies in the sovbean seed; the
sonding Hmit of detection {LOD was 0002 ppi. The LOQ was .03 ppm for all analvies
in the sovhean forage and hay: the corresponding LOD was 801 ppm.

Pape 6 of 13
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. RESULTS AND DIRCLUSSION

> W imtz&m mm m».,h zxai}-& a %% ii%, {1, w\ -mﬁ f% § *x}"*mv iwmpi es of sovbean hay were
fortified with each avalyte @ .01, 005, and 1.0 pprm. tgmg ves of sovbean seed were fortified
with each analyvie at 0,01, .08 (3-OH dicamba only), 1.0, and 10 ppm. Average recoveries werg
within the acceptable vange of 70-120% with the cmgpmm of sovbean forage and hay at the
LLMY {0001 ppm). Based on the level of interference observed in the chromatography for
forage and hay, and some low recoveries at the LLMY particularly for 3-OH dicamba and DUSA
i hay, the LOQ for forage and E‘z v was considered 10 be 0,03 ppm because that was the level for
which acceptable recoveries we - obtained cons istently for each analvie. The method was
considered valid for the anal }-’315«; ai dicamba restdues infon sovbean matrices (Table B.7.6.1.1-4).
The fortification levels bracketed the measured residues. Concurrent recoveries were not
corrected for ap parent restdues in controls; residues i the treated samples were not corrected for
apparent residues in controls,

For anulvsis of »,m bean forage, hay, and seed, the detector response was Hnear {coefficient of
determination, ©° 209983 for dicamba, r* 20,9918 for DOSA, and 1 >0.989% for 5.0 dicamba
within the range of 0.1-2.50 ng/mL). §xupmwnmtm chromatograms of control samples, fortified
samples, and treated samples were provided, The control a%zmzm{wmnm generally had no peaks
of interest above the chromatographic background, The fortifled sumple chromatograms
coptained only the analvie of interest, and peaks mzx syimetrical and well defined. Apparent
residues of cach analyte in vontrols were LOG {<0.01 ppm Tor seed and <008 ppm for forage
and hay). The reported residue values were not corrected for apparent residues in controls,
Residues of DCSA and 5-OH dicamba are expres el in parent equivalents as caleulated by the
registrant using a molecular welght conversion factor of 1.068 and B.9325, respectively,

3

Table B.7.6. 114, Summary of ProceduralConcurrent Recoveries of IMeamba, 5-0H Dicamba, and DURA
fremn Sovhean Matrices,
Satein Apshele Fenlification | Sampls fecoverisg’ Mean & Sid. Bav?
Lavel (ponny | osizedny T 9%
Concurren Repoveriss
Sovbown fagse | Plcanbs | 4 : 67 & 4
-
334 % fiR: L e
Prcanyha b e sp
2 0, 42 91
¥R & ¥
z &7

ERA MRUD & 49370303
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Table B7.6. 14 Summury of Procedarab/Concurrent Recoveries of Dicamba, 5-0H Dicamba, and DUSA
from Suybean ’mmus.
Sty Asabvie Forific Saramde Rogovprios’
Laovel s {85 iy
Sl hay FPhcamby i 3 3,
3 %3, 81
H
S04 4
Prcanda 4
H
54 3
i
Sevhean seed Ereamba {LEH 1
3
H
4
2
i #3
i 94

{Table B.7 % 1-53 mz;;i
WEre mxmi under mi rigeration { ;f ;m,dc dy pf‘ii‘?f to analy m
available reflecting the stability of residues of dicamba and D
1o 4 months infon w}-’man forage and resid

ai extraction; sc:;zmg@ie:: a‘?\"'imci‘%
fequate storage stability data are
A during frozen storage for up
of dicamba and 5-0OH dicamba are stable during

E‘Zm?eﬁ *;E:'e;)r' > f 3and 2 mrq zw; ’mwh mmz wm forage, stlage, grain, and fodder
(refer 03 D 2UTRR L W0S, O

le.

{}iin- FuR AE Zm iﬁ? the ﬂmzzxa?@
duration of the sample in this ,‘ 1 'zi:-'ir chﬁzm{::ﬁ structure of DUSA to the parent
compound and the DUK/ is study, it may be concluded that potential DHORS
residues were unaffected % bx 1:0m momu., g‘mm to sample anadysis. Data for dicamba and 304
dicamba are aceept /1b§a, tor support the storage conditions and dorations of semples from the

submmitted Deld

“=A do not support the storage
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Table B7.6.L1-5 Summary of ‘ammﬁm ‘ongditions,
R §

freryal of Bemonstraied Sion

Sovbean forage

Rerwhoan hay

£21.328.7 monthsy

A PO

et vwithin §o1
R ik

The results from the submitted field trials are presented in Tables B7.6.1.1-0 and B.7.6.1.1.7.
When the trial results are compared on a site-by-site basis, it appears that the ms;;‘i‘z;i ues resulting
from application of the DOA salt and the DETA sal i
seed., and that the highest residues ocourred imigmmg ,,ng;}ucﬁmzz m iha ML% A m;i% %i{szﬁs';zdum
resulting from both the DGA and DETA salts are higher than the BAPMA salt, Combined
residues of dicamba, 5-OH dicamba, and DCSA mmlzmw from application of the DGA, DETA
anct BAPMA salts were below the LOQ infon all samples of sovbean forage and hay.

Following a single preplant application of the 4 Ib ae/gal (480 g ae/L) DGA SL, 4 ib aefgal { »%»“%i
gae/ly DETA SL, and 5 1b ae/gal (600 g ae/l. } BAPMA SL. formulations in side ~by-side trials o
a rate of 0.481-0.523 1h ae/ ji} 5390986 kg ae/ha), combined residues {and per inal averages }
of dicamba, 3-0H dicamba, and DCSA were biﬁ%’% the combined LA ¢ ii?.i:%i g’sa’zm} infon

sovbean forage and hay harvested at a P %ii Gf-TR dave (Ve BRBOH 16 ey, The

bed

absence of residues demonstrates that mes mahia restdues are not drawn into ‘zhe,, sovhean foliage

following a preplant soil application.

Following two applications (single preplant application followed by one broadeast foliar
s&;mi cation} of the 4 1b ac/gal {480 g ae/Ly DOA 8L, 4 1b aesgal (480 2 ae/Ly DETA Sk and 5 1b
al (600 ¢ a1y BAPMA SL m'muhnmm in side- by 5ids~:t 2. al @z wm% rate of 1.45-1.54 1b
{1.63-1.73 kg aesha) combined residues {and per trigl ¢ . 3.0 ahmm%m
and DOUSA were «<0.03-6.27 (<0.03-53.82), <0.03-7.00 (= Gy ‘i <<.:'§'}_{}"ujf EUR RS RIS
<1421 ppm, respectively, infon sovbean seed harvested The registram noted
that several soybean seed sumples had significant mmdm:s; hu‘t‘ nm HE) pm‘iim%a‘ar patern and
provided a couple of explanations for these residues. First, it was suggested that the pod
containing the seed may have begun o sphit allowing reddues to contact the seed. Another
possibility 1s contact of the seed with the outer surface of the pods during shelling.

3

Mo residue decline wials were conducted,

EPA MRID # 49370305
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Table B.7.6.1,1-6, Residue Data from Sovhean Field Trisls with Dicamba/!
i PR Residues {ppans { Average]

fedsgysy {Hoamba DUSAT AOHH Combined

Dicaniba’

i o Lo Pl | Matrix

Cipw, By Yariely

in

()

Y¥ork, Wi
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HAIY 12

.

Forage LEER B

it NI NE NEF, N Wi
; £},

33, 0,107
5. 105)

6 N, ND
fofr (5]

3 | Forage

Hay T4

Need 1A0E 3
116863

4§ Forage

Hay T4

Sewd

% %

tAuz 7 MUL N

[ 1]
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Table BT.6.L1-6, Residue Data from Sovhean Fleld Trials with Dleamba,?
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vibonts us cadoulnied by the roplstrant ushig w mobevuby

Table B.7.6.1.1-7, Sunumary uf Residues from Soybesn Field Trials with Dicanila,
Crop Formy EH 1 Copbined Restdoes {(ppom Peabesd
Wlalrix {edays} St ke D BAFTY D HAPT ieant | 4D
anfE L3 SR SO B 0 o B T DR B 0 B 613 415 1 Na
o TH 3 SO e is b =08 i 1R (L1s G158 MA
BhaTH L3 ] afis 1S wfd 1R (18 018 1 Ma
T4TH O3 .15 .48 £1.18 B
T TR 3 RN 48 0 wflid (s 15 | WA
478 3 SN L1 G153 s s MA
¥ 4 &.37 IR (T B AN
¥ 4 6,84 4.7 LI AR
¥ A0 =AY ] AT w0l §.42 BHU2T | 0409 | 0677

sldtrials,
otal nunbe

shurd
1o be at the

I CONCLUSIONS

The sovbean Held wials are considered sclentifically acceptable, When the triad vesults are
compared on a site-by-site basis, 1t appears that the residues vesulting from application of the
DOGA salt and the DETA salt formulations are comparable Infon sovbean seed, and that the
highest restdues occwred following z}ppi‘zﬁi‘iimx of the DETA salt. Residues resulting from hoth
the DGA and DETA salts are higher than the BAPMA salt. Combined residues of dicamba, 3-
O dicamba, and DCSA resulting from application of the DGA, DETAL and BAPMA salts were
below the LOQ wnfon all samples of sovbean forage and hay.

EPA MBI 48379303
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Following a s mgk pmphmt am plication uf‘f;iw 4 li'x ac’wii N%%{} 8 e i 3 ET}GA 8. 4 1h ae/gal (480
gaw/LyDETA SL, ¢ spal {600 g aef v-side trials ¢
a rate of 4810523 ib ae/ A DL A300L586 Zw 11, usmi‘zmui im&simﬁ f.,,msi per iria Em'ﬁz’ai;&zﬁ}
of dicamba, 5-OH dicamba, and DUSA were below the combined LOG C<UU1S ppmidinfon
sovhean f{}rst,g& and bay harvested ata PHI of 66-78 davs (V6 BBCH 16 growth stage). The
absence of residues demonstrates that measurable residues are not drawn into the soybean foliage
following a preplant sail apphication.

Following two applications (single preplant ;zg‘tpizmﬁ um followed by one broadosst foliar
3;@{}23@ ond of the 4 b se/pal (480 g ae/Ly X gal (480 g ac/ LY DETA Sl and 5 1
aefpal (GO0 g s/l BAPMA SL ifsrz’rmn} Hong Eﬁ sidde~ %‘m M”shj&? wrials at a total rate of 1.45-1.34 1b
aefA {1.63-1.73 kg se/ha) combined restdues {and per tzm averages) of dicamba, 3-0H dicamba,
and IDUSA were <0.03-6.27 («<0.03-3 82y, «0.03.7.00 (<0.03-6.84), and <0.03.2.77 (<0.03-
<1.42) ppm. respectively, invon soy hmn seed harvested at a PHI of 7 davs. The registrant noted
that several sovbean seed samples had significant residues but not in a particular pattern and
g‘*rmf;f‘i iple of explanations for these restdues. First, it was suggested that the pod

containing the seed may have begun w sphit allowing residues to contact the seed. Another
possibility is contact of the seed with the outer surface of the pods during shelling,

B residue decline wials were conducted,

An acceptable method was used Yor residue guantitation, and adequate storage stability data are
available to support sample storage durations and conditions for all analyvies.
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